Ne ee ee EEE 


(Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1897, by Munn & Co.) 


A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY. AND MANUFACTURES. 


Vol, LXXVI.—No, 26, NEW YORK, JUNE 26, 1897. $3.00 A YEAR, 


EEKLY. 


LSS 


TWELVE HUNDRED HORSE POWER CROSS COMPOUND ENGINE—BERLIN POWER HOUSE. 


bh Ss) 1 — 5 


THIRD RAIL ELECTRICAL EQUIPMENT N. Y. N. H. & H. RR.—BERLIN POWER HOUSE SHOWING BOILER SETTING. -[See page 408.) 


© 1897 SCIENTIFIC AMERICAN, INC. 


402 


Scientific American. 


[JUNE 26, 1897. 


Snentilic American. 


MUNN & CO., - - = EDITORS AND PROPRIETORS. 


PUBLISHED WEEKLY AT 
No. 361 BROADWAY, = = NEW YORK. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


(Established 1845.) 
One copy, one year, for the U.S., Canada or Mexico. . $3.00 
One copy, six months, for the U. S., Canada or Mexicou.... -- 1.50 
One copy,one year,to any foreign country,postage prepaid, £U lis.dd. 4.00 
Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., #1 Broadway, corner Franklin Street, New York. 


The Scientific American Supplement 
(Established 1876) 


is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniforni in size 
with SCIENTIFIC AMERICAN. ‘Terms of subscription for SUPPLEMENT, 
$5.00 a year, for the U.S., Canada or Mexico. 4.00 a year, or £1 4s. Sd., 
to foreign countries belonging to the Postal Union. Single copies 10 cents. 
Sold by all newsdealers throughout the country. See prospectus, last page. 

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to one address in U.S., Canada or Mexico, on 
receipt of seven dollars. ‘lo foreign countries, eight dollars and fifty cents 
a year, or £1 lds. Lld., postage prepaid. 


Building Edition of Scientific American. 
(Established 1885.) 


THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN is a large and 
splendidly illustrated periodical, issued monthly, containing floor plans 
and perspective views pertaining to modern architecture. Kach number 
is illustrated with beautiful plates, showing desirable dwellings, public 
buildings and architectural work in great variety. To architects, builders, 
and all wao contemplate building this work is invaluable. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign countries, $3.00 a year, or £0 12s. 4d. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to 
one address, $3.00 a year. ‘lo fureign countries, $6.50 a year, or £1 6s. 9d. 
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN, and 
SUPPLEMENT, $9.WU a year. ‘I'o foreign countries, $11.00 a year, or £2 5s. 2d., 
Postage prepaid. 


Export Edition ot the Scientific American 
(Established 1878) 


with which is incorporated ‘‘LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN, published monthly, 
uniform in size and typography with the SCIENTIFIC AMERICAN. Every 
number contains about 100 pages, profusely illustrated. It ig the finest 
scientific industrial export paper published. It circulates throughout 
Cuba, the West Indies, Mexico, Central and South America, Spain and 
Spanish possessions—wherever the Spanish language is spoken. THE 
SCIENTIFIC AMERICAN EXPORT EDITION has a large guaranteed circula- 
tion in all commercial places throughout the world. $3.00 a year, or 
£0 12s. 4d., postpaid to any part of the world. Single copies, 2% cents. 


MUNN & CO., Publishers, 361 Broadway, New York. 
2 The safest way to remit is by postal order, express money order 
grart or bank check. Make all remittances payable to order of MUNN 


g#- Readers are specially requested to notify the publishers in case of 
any failure, delay, or irregularity in receipt of papers. 


NEW YORK, SATURDAY, JUNE 26, 1897. 


Contents. 
(Illustrated articles are marked with an asterisk.) 


Airship takes fire.... 
Baseball, mechanical*. 

Basilicas of Rome, the.. 
Boiler setting, improved: 
Bookbinding, Whalen’s improv- 


Fis hes, new facts about.... 
Freezing point, mercurial 

mometers.............. 
Gun for firing curved bal 
Inventions recently patent 
Knerpp, Father, death of.. 
Motor car competition, a failure 


Books, new saote . 411 
Bridges, moving loads on. 
Building, fall of a, N. Y. 
Cannon, a baseball*...... 
Car coupling, an electric*... s 
Charges against a patent firm... 403 
Cinematograph camera, the Lu- 


Notes and queries 
Patent decisions, recent... 


miere* 405 
Clark, Alvan G.*.. - 406 
Coal production, U. . 404 | Railways, narrow gage... 
Drill case, the Weiss’ - 404 | Rock drill, the McKierna! 
Earthquake in India . 408 | Rome, the basilicas of..... 


Egyptian archeolog 
Electrical equipment, 
H. & H. RR*....... 


Science notes........... 
Steamship, Atlantic, service 
Switch board, electric power 

House®...........eeeeeeeeee ee 
Trade mark, curious error in. x 
Weather prophet, volcano as a.. 


Electric car heaters*.. ane 
Engine, 1,200 h. p. compound*.... 401 
Fair of the American Institute.. 402 


404 
406 


TABLE OF CONTENTS OF 


Scientific American Supplement 
wo. 1121. 


For the Week Ending June 26, 1897. 


Price 10 cents. For sale by all newsdealers. 
7 PAGE 
I. ALLOYS.—Aluminized Zinc and its Use in Brass.—Interesting re- 
marks regarding the use of aluminized zinc inthe gaivanizing 
bath and also in the manufacture of brass G 
Aluminum Alloys.—A brief resume of th 
aluminum and other metals............... 


I. ARCHITECTURE.—Durability of Stone Carving.. 


Ill. ASTRONOMY.—Apparatusg for Measuring Stellar Photographs.— 
1 illustration.. «eo. 17919 


IV.—CHEMISTRY.—Fluorescing Salts.—By THOMAS A. EDISON..... 17921 


V. CIVIL ENGINEERING.—Durability of Stone Carving.—An im- 

portant paper giving valuable figures. : wesesees 17912 
The Best Method of Sewage Dispos. 1 

Communities 


seeenes 7916 
. 17912 


VI. CYCLING.—Bicycling in the Austrian Army.—An illustrated 
description of the evolutions of a bicycle corps, showing what a 
valuable adjunct the bicycle may be for infantry skirmishers.—5 
MlUStTALIONS....... 0... cece cece eee e eee c ence cceeeeeeeeteeeeeteneeeeseeeeees 


VIL. FINE ARTS.—Fountain in the Court of the Rathh.ws, in Ham- 
burg.—1 illustration..... sadn veddcsaonaedess sas tiedeceeaee shes ceuc esate cas 17918 


VILL. MARINE ENGINEERING.—The Torpedo Boat Turbinia.—A 
full description, with detailed sections and plans,of the new boat 
which seems destined to work a revolution in marine engineer- 


ing.—4 illustrations................. cecceeeees suns a ore eawenb et cocve tae 17920 
IX. MISCELLANEOUS: 
Engineering Notes eee é 17917 


Electrical Notes....... 
Miscellaneous Notes.. 
Selected Formule. 
The Festival at R 
tration................ . 
The Striking of a Medal at th 


X. ORDNANCE AND ARMOR.—A Reign of Coal and Iron.—Iron 
and steel for ordnance.—A_ historical sketch of the evolution of 
iron and steel ordnance.—10illustrations.. aaa 


XI. PHOTOGRAPHY.—Photographs on Watch Dials.—Full direc- 
tions for doing this interesting WOrkK.............seesse.seoe eSibie. Zelo-gia's 17916 
Apparatus for Measuring Stellar Photographs.—1 illustration... 17919 


XII. STEAM ENGINEERING.—Circulation of Steam for Heating 
PUPPOSOS iii Seas ed ieieas a dese eed ee dead deen deneled cae vacdeeneececciaasias’ 


XIIL—TECHNOLOGY.—Fire Brick Colorations and Their “ignifi- 
cance.—By CHARLES FERRY..........cccecesceceecseectectereseseceees 


17919 


17918 


AMERICAN INSTITUTE FAIR, 

The managers of the American Institute Fair, which 
is to be held from September 20 to November 4, at 
Madison Square Garden, intend to put forth special 
efforts to make this one of the most interesting fairs 
in the history of the institution. As our readers are 
doubtless aware, the American Institute is one of 
the oldest organizations of its kind in America. It is 
now verging onits seventieth year. During its long 
life it has been one of the most powerful factors in the 
promotion of invention and industry in the country. 
Many of the famous inventions of the past forty year's re- 
ceived their first recognition at its hands, and to secure 
the institute medal was one of the most coveted indorse- 
ments which could be given. It is the intention of the 
board of managers and the general superintendent of 
the fair, Mr. Alfred Chasseaud, to make the department 
of engines and machinery the strongest in the whole 
exhibit. It is to includea very wide variety of prime 
movers, and particular attention will be given to sta- 
tionary engines operated by steam, gas, water, or wind. 
There will also be a large exhibit of pumping machin- 
ery, steam fire engines, iron and wood working ma- 
chinery, textile and paper machinery and that used for 
the manufacture of leather and rubber. We are glad 
to note that the fair is to be held in the capacious 
Madison Square Garden, and the scale on which it is 
to be carried out indicates that the renewed life and 
vigor which marked the operations of the institute last 
year is likely to be permanent. 

THE ENGINEER MOTOR CAR COMPETITION. 

The celebrated motor car competition organized by 
The Engineer, of London, has resulted, according to 
our contemporary, in a miserable failure, only five ve- 
hicles putting in an appearance at the Crystal Palace, 
London ; and even this pitiful remnant of the original 
seventy-two entries was, in the opinion of the judges, 
so lacking in the qualities that go to make up a really 
useful and reliable motor that they made no award, 
and the six thousand dollars which was to have been 
awarded in prizes was handed back to the promoters 
of the competition. 

The first offer of a prize of one thousand guir.eas was 
made about two years ago, and the conditions, as 
formulated a few months later, announced that prizes 
would be awarded ‘‘ for the encouragement of manu- 
facturers and designers of horseless carriages,” The 
Engineer ‘‘ believing that an important trade may be 
created in this class of machinery, and that the re- 
moval of the restrictions on the use of mechanically 
propelled vehicles will result in great benefit to the 
farmers.” 

In the course of a pessimistic editorial, The Engineer 
congratulates itself on the fact that although the essay 
has failed in its original purpose, it has ‘‘ cleared the 
air” and shown the true facts concerning the so-called 
motor car industry in England. ‘‘ There is at present 
nosuch industry. There is no such thing as a thor- 
oughly satisfactory self-propelled vehicle. lf a motor 
ear of the kind existed, it would have been submitted 
for competition.” Now these are sweeping assertions 
and not altogether warranted by the facts. In the first 
place the competition was narrowed down by the exclu- 
sion of all vehicles propelled by light oil or petroleum 
spirit, against which The Engineer has shown a per- 
sistent prejudice from the very first, although on 
its own admission ‘‘very little success had been ob- 
tained with vehicles which did not use petroleum 
spirit.” This prejudice was so marked that it is not 
surprising that the subsequent offer of a special prize of 
five hundred and twenty-five dollars for vehicles using 
light oil failed to bring forward the manufacturers of 
what are admitted to be the only successful motor cars 
on the market. Everybody that keeps in touch with 
the motor car industry is well aware of the defects of 
oil-driven motors, and none more so than the makers 
themselves. But for The Engineer at this early stage of 
the work tosweep aside three-fourths of the inventors 
and their machines, and suppose that it can be deter- 
mined by an ex cathedra mandate what shall and what 
shall not be the surviving type of motor car, may be 
agreeable to the traditions of that journal, but, as the 
recent fiasco has proved, will have a very small effect 
upon the motor car industry at large. 

In defense of the course it took it is explained 
that it had no particular desire to develop pleasure 
carriages, as its *‘ purpose was utilitarian,” and it is 
pointed out that the unpleasant odor which comes 
from most oil motors would prohibit their commercial 
use in a crowded city. But in taking it for granted 
that this difficulty is incurable our contemporary as- 
sumes altogether too much, and the most that is proved 
by the attempted competition is that the motor car in- 
dustry cannot be arbitrarily controlled so as to pro- 
ceed along certain prescribed lines of development 

Although The Engineer claims too much in stating 
that there is absolutely no motor car industry, it has 
done the British public good service in showing that 
the industry has no such proportions as to warrant the 
company-promoting speculations;which have entrapped 
the unwary investor. 

In the next issue of the SCIENTIFIC AMERICAN SUP- 
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PLEMENT we shall give illustrations and particulars of 
some of the motor cars which were present on the 
morning of the contest, including the two which re- 
ceived favorable mention from the judges. 

SN 

FALL OF A NEW BUILDING IN NEW YORE CITY. 

The collapse of a building on Fifty-second Street and 
Twelfth Avenue has again drawn attention to the risks 
which are liable to be incurred by the erection of imas- 
sive water tanks on the top floors of a building. When 
the tanks themselves and the supports which carry 
them are properly designed, there is, of course, no more 
risk than is involved in carrying any other form of 
static load at the top of a building. As a matter of 
fact, however, this construction is too often very faulty 
and marked by an ignorance or carelessness, or both, 
which has brought many a well constructed building 
to grief. The most frequent disaster from roof tanks 
is that caused by a fire in the upper stories burning 
through the tank supports, and causing it to fall 
through the floors beneath. In the case of the 
Twelfth Avenue building the heavy load of the tanks 
was sufficient to bring about the collapse of an extra- 
ordinarily faulty building. The accident happened 
before the occupants had moved in, and it is owing to 
this circumstance that the death list is not a painfully 
large one. 

The building, which was to have been used as a soap 
factory, is in the form of a hollow square, and measures 
about 209 feet on aside, the width from wall to wall being 
about 60 feet. It was five stories in height, and was 
built of composite construction, with cast iron columns 
and steel floor girders. On the lower floors the girders 
are 15 inch I beams, but on the fourth floor 24 inch I 
beams, with their flanges reinforced with two % inch 
plates were used, the girders being made heavy to 
carry the weight of fourteen tanks, each of which with 
its full load weighed nearly eighty tons. The tanks 
were 13 feet square and 15 feet deep, and were placed 
in a double row on the outside of the building, one 
row of seven standing near the outer wall and the 
next row about ten feet from it and close against an 
interior row of columns, The collapse took place while 
the tanks were being tested for leaks. They were 
approximately full of water when, without any warn- 
ing, five out of the seven in the outer row fell through 
the building, carrying the floors below with them, and, of 
course, throwing down the outer wall at the same time. 
The accident will call to mind the fall of the Ireland 
building, on West Broadway, where the same class of 
construction was employed, and although in that case 
the wreck was primarily due to faulty foundations, 
the debris showed all the usual defects in the cast iron 
columns. : 

The great gap in the outer wall is very suggestive as 
to the origin of the disaster, and a closer inspection of 
the wrecked iron work, and of the plan of construction 
as shown in the work which is still standing, makes it 
reasonably certain that it was the columns in this wall 
that failed. These columns were of square section, 
with flanges for bolting them together at the abutting 
ends. They were built within the wall, but considered 
as part of a framed structure for carrying weight, they 
were virtually without bracing. On one side, that next 
the tanks, they were theoretically held in the plumb 
position by the 24inch I beams which were bolted to 
lugs cast on the columns, but on the other sides they 
had no metal connections whatever. The stiffening 
afforded by the I beams was of doubtful value, for the 
heavy load which they carried was transferred to the 
columns eccentrically by means of the small lugs 
above referred to. This would set up cross bending 
strains of a kind which are very undesirable in any 
member subject to compressive strains, and especially 
so when the material is cast iron. 

In the course of some tests on full size cast iron col- 
umns recently carried out at the Yorkshire Engineer- 
ing College, Leeds, it was found that, when the load 
was applied to side brackets or lugs such as we are 
considering, the column failed by a diagonal trans- 
verse fracture whose appearance indicated that it was 
the bending effect of the eccentric load that produced 
the failure. A load applied from the side cannot be 
treated as a load applied in the direction of the axis of 
a column, and a very liberal allowance should be made 
for this in determining the cross section of the mem- 
ber. 

In addition to this predisposing cause, the throwing 
of the columns out of line is rendered easy in this form 
of construction by the unsatisfactory nature of the con- 
nections, which usually consist of simple flanges, in the 
present case held together by only four bolts. While 
it is true that this might be sufficient to keep the 
columns in line when there was no load or a light 
load upon them, the flimsiness of the connection is 
apparent when we remember that, in addition to 
the various floor weights, a load of over 40 tons of 
tank and contents was carried by each vertical line of 
columns. The danger of collapse will be evident if we 
consider the outer wall (which carried none of the 
weight) to be taken away. The columns would then 
be left entirely unbraced on three sides, perfectly free to 
buckle at the joints in the line of the wall, and only 
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kept from buckling outward by afew bolts fastening 
column to girder. 

lt is to be hoped that the day is coming when cast 
iron will be entirely replaced by steel in buildings of a 
composite character. Its great compressive strength is 
more than offset by its low shearing and tensile strength 
and its uncertain behavior renders it altogether unfitted 
for use where the strains are more or less complicated 
and where, as in the present case, the lives of many 
scores of operatives are at stake. 

If cast iron is to be used at all in the skeleton of a 
composite building, it should be used with great care 
and careful judgment. The abutting ends of posts and 
coiumns should be in all cases carefully machined, and 
the flanges and flange bolts should be larger than are 
now frequently employed. Loads should be concentri- 
cally applied to wall columns, evenif it involves the 
use of twin girders, one on each side of the column. 
Above all, transverse bracing of some kind should al- 
ways be employed for the exterior or wall columns, and 
it should be attached to the columns as close as possi- 
ble to the abutting joints. Where heavy superimposed 
loads are to be carried the wall should not be entirely 
depended upon to furnish lateral stiffness. There is 
liable to be poor contact between wall and columns, 
and a small clearance would be sufficient to allow a 
fatal lateral movement of the column line. 

It is sincerely to be hoped that the lessons of this 
disaster, which might well have been one of the most 
calamitous on record, will be noted by the building 
departments of this and other cities, and that, if cast 
iron columns continue to enter into building construc- 
tion, they will be subject to a most searching scrutiny 
by expert professional men. 


made an interesting address and the reports of the 
committees and reading of papers followed. Each day 
of the convention was filled up with the transaction of 
business, the reading of papers, and excursions to the 
interesting places and plants in the vicinity. The fol- 
lowing were the principal officers elected : President 
Samuel Insull, of Chicago; first vice president, A. M. 
Young, Waterbury, Conn.; second vice president, 
George R. Stetson, New Bedford, Mass. 

—o—oOoOoO SO + 0+ oO 

THE AEROPLANE FLYING MACHINE. 

BY A. M. HERRING. 

Owing to the wide interest excited by the many 
articles on the mysterious but elusive airships with 
which the daily papers have been filled in the past few 
months, it may be of interest to the SCIENTIFIC AMERI- 
CAN’S readers to learn that though these ‘* news items” 
were all the creations from the brains of imaginative 
persons, yet scientific experiment has been carried on 
by many able inventors in working on what may be 
called the true flying machine; that is, one which is 
hundreds of times heavier than the air upon which it 
rests, by reason of its dynamic impact, and not by the 
aid of any balloon or gas bag whatsoever. This line 
of experiment has resulted in such great progress in 
the last few years (and especially so in the last six 
inonths) that the attainment of long, free flight for 
man, which not long ago seemed an invention for the 
far distant future, is a thing now near, if not quite at 
hand. 

Of all the experimenters who have attacked this 
problem previous to the last decade, but very few in- 
deed haveseemed to have known and comprehended 
the nature of the real difficulties which were to be met 
with in the securing of the flying machine; i. e., the 
difficulties involved in obtaining automatically a safe 
equilibrium, and in securing horizontal flight. Perhaps 
the greatest genius who ever worked on the flying 
machine problem was M. A. Pénaud, a Frenchman, 
who in 1871 produced a screw-driven flying model pro- 
vided with a sinall rear surface which acted as a regu- 
lator. This regulator controlled his model to such an 
extent that its average flight, as a whole, was horizon- 
tal, but its course, however, was composed of anumber 
of undulations. It has been pointed out, and insisted 
upon by several writers, that in the elasticity of its 
surfaces it contained the fundamental principle which 
made this regulation possible—but this is not the case ; 
for actual experiment distinctly proves that a Pénaud 
model will fly farther and is more stable with perfectly 
rigid surfaces than with those which are flexible. This 
regulator does not maintain a horizontal equilibrium 
except in very mild winds. Yet this model should 
stand out above all others, because it was the first 
dynamic aeroplane provided with an automatic regu- 
lator that actually made free flights. These were up 
to 131 feet in length and lasted on some occasions as 
much as eleven seconds. Pénaud calculated that it 
sustained 81 pounds per horse power.’ (His model 
weighed a little over half an ounce and had half a 
square foot of sustaining surface.) 

As his model exposed 15 square feet per pound weight, 
it is evident that a practical machine on this basis 
could never be built. Besides that of Pénaud many 
dynainie aeroplane models have been produced in the 
past by Tatin, Moy, Stringfellow (whose model is now 
preserved as a historical relic in the National Museum 
in Washington), Lawrence Hargraves, of Australia, an 
indefatigable worker, who produced noless than twenty 
models which would actually fly, the most of them 
being actuated by rubber springs, but some by steam 
and a few by compressed air. One of the latter type, 
which was presented th‘ee years ago to the Field 
Museum, of Chicago, is on exhibition in this country. 
It isremarkable for the fact that it sustained a hori- 
zontal flight for 19 seconds, during which time it 
covered a distance of over 300 feet and carried in flight 
a little over 75 pounds per horse power.t+ Its surfaces, 
however, are unduly large, 6144 square feet per 
pound weight. (A practical machine will probably be 
required to sustain from six to fifteen times this load- 
ing.) Mr. Hargraves is the inventor of the cellular 
kite used by the weather bureau. He is purely a scien- 
tific experimenter who has given his valuable work to 
the world without reserving to himself any patents. 
Besides the above mentioned the writer, in 1890, pro- 
duced a rubber spring driven model which attained 
horizontal flight through the action of an automatic 
regulating device, working on a new principle, but in 
outward appearance somewhat similar to that of 
Pénaud. This model sustained 157 pounds per horse 
power with 6 square feet per pound weight.} Its 
flights lasted from six to seven seconds, during which 
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CHARGES AGAINST A PATENT FIRM. 


Owing to the large number of complaints from in- 
ventors received at the Patent Office relative to the 
alleged unprofessional methods used by Wedderburn 
& Company to obtain clients and their neglect to serve 
them properly before the departinent, Commissioner 
Butterworth has summoned the firm to appear before 
him and answer numerous charges of unprofessional 
conduct. A hearing is to be had before the Commis- 
sioner in a few days, and if the charges are sustained 
they will be debarred from practicing before the Patent 
Office. 
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ANOTHER TRANSATLANTIC STEAMSHIP SERVICE. 


After some years of unsuccessful agitation of the 
question of a subsidized express steamship line between 
England and Canada, it now seems that the Canadian 
fast Atlantic service is to be established on a perma- 
nent basis. The contract has been signed by Messrs. 
Peterson, Tate & Company, of Newcastle, who are the 
parties interested. Four vessels are to be provided, 
each of which must be able to maintain an average 
speed of 500 nautical miles per day, or about 21 knots. 
The contract calls for ships 520 feet long and of 10,000 
tons register, and they are to be equal in every respect 
to the best steamers in service on the Atlantic to-day. 
Each vessel is to accommodate 800 first-class, 200 second- 
class and 800 steerage passengers, and must possess a 
cargo accommodation of 1,500 to 2,000 tons, 500 tons of 
which must be cold storage. 

Two of the ships are to be ready by May 31, 1899, the 
other two by May of the following year. The ships 
will be run fortnightly during the season of 1899 and 
weekly during the season of 1900. The starting point 
will be from Liverpool, and during the summer months 
the ships will run to Quebec and Montreal as long as 
the navigation permits; during the winter season they 
will run to Halifax, N.S., or St. John, N. B., accord- 
ing to the option of the contractors. Vessels are to 
eall at an Irish port, if required to do so by the gov- 
ernment. 

Messrs. Peterson, Tate & Company will receive a 
subsidy of $773,000, one-third of which will be paid by 
the British government and two-thirds by the Cana- 
dian government, and the contract is to cover a term 
of ten years. : 

This addition of four first-class express steamers to 
those already afloat, together with the giant Oceanic 
building for the White Star Line, and the truly splen- 
did twin ships of the North Gerinan Lloyd Company, 
which commence active service this year, will give 
transatlantic passengers the choice of over a dozen 
boats that are of 20 to 22 knots speed and furnished 
with the latest luxuries of ocean travel. 


a 
NATIONAL ELECTRIC LIGHT ASSOCIATION. 

The twentieth convention of the National Electric 
Light Association met at the International Hotel, 
Niagara Falls, N. Y., on June 8, 9, and 10. There was 
a very large attendance, three hundred members being 
present, and nearly one thousand visitors who were in- 
terested in the proceedings were also at Niagara Falls. 
The meeting was called to order by President Frederic 
Nicholls at 10:45 A. M., on June 8. Letters of invita- 
tion were read from the various companies located in 
Niagara Falls and the vicinity which invited the mem- 
bers to visit the various plants, Letters of regret from 


* Even if we accept Pénaud’s fgures and reduce the weights sustained 
to what it would have been on a model loaded to 1 pound per square foot, 
we shculd find that he could have carried but 81 + #15, or say 22 pounds 
per horse power. 

+ Soventy-five pounds per horse power on 644 square feet of surface to 
the pound weight is equivalent to 29'°8 pounds per horse power, if the model 
were loaded to 1 pound per squate foot. 


¢ One hundred and fifty-seven potinds per horse power on 6 square feet 
to the pouid ‘s equivalent to 60 pounds per horse power with a loading of 
1 pound per square foot. 
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Lord Kelvin and others were read. President Nicholls 
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time it covered distances from 100 up to 135 feet. This 
model, which is still in existence, was exhibited in the 
spring of 1892 to an acquaintance who, some time later, 
described its flight in a small account in one of the 
Rochester, N. Y., papers, and in the fall of 1895 it was 
exhibited also to Dr. Langley, the distinguished secre- 
tary of the Smithsonian Institution, who took dimen- 
sion sketcies of it and who was so much pleased with 
the flights and the action of its regulator that he re- 
quested the writer to fly it repeatedly, first with the 
regulator in action and then without it. 

In the year 1891 the writer constructed an improved 
and larger model (weighing 5 lb. and exposing 15 square 
feet of surface), fitted with compound steam engines and 
a condenser. This model furnished the power for its 
own start—but its best flight was only about 240 feet— 
although it carried fuel and supplies for several miles. 
Petroleum was used instead of water in the boiler. 
The reason that only a short flight was obtained was 
due to the boiler blowing up before enough trials were 
had to properly adjust the regulator. The damage 
from the heat of the burning of the boiler’s contents 
ruined the small engines, which were built of tempered 
tool steel. Owing to the pressure of other affairs, this 
model was not rebuilt. 

Pre-eminent in the field of aerodynamics stands the 
secretary of the Smithsonian Institution, Dr. S. P. 
Langley, who has done more than any one else (except 
possibly it be the late Otto Lilienthal, of Berlin, Ger- 
many) to place the subject on asound basis; for his 
‘“* Experiments in Aerodynamics” will hereafter be 
looked upon as one of the pioneer lights which directed 
modern scientific effort to the subject of aerial naviga- 
tion. This work, contrary to the prevalent belief of 
engineers, showed that in so far as the question of 
power was concerned, flight was possible. Dr. Langley 
has since then directed his efforts to the production of 
a model which should demonstrate that the further 
difficulties might be overcome. This model flies 
from one-half to seven-eighths of a mile, uses steam, 
weighs about 30 Ib. complete, and employs a pair of 
engines furnishing between one and one and one-half 
horse power. It may be questioned, however, whether 
Dr. Langley’s expressed views as to what he has accom- 
plished, and his predictions of the future prospects and 
uses of the flying machine, are not too sanguine; for it 
is doubtful whether with the most economical heat 
engines that have ever been constructed the flying 
machine, carrying even one passenger alone, will ever be 
able to fly for a day--not days at a time or at a speed 
which exceeds 80 to 90 miles an hour. That it will 
never carry freight is almost certain. It is even prob- 
able that the machine of sufficient size to carry more 
than two persons is an invention for the relatively dis- 
tant future. With all deference to the opinions ex- 
pressed by so eminent a scientist, it might be pointed 
out that with the low economy in supporting effect 
obtained with this model (30 lb. per horse power) * it 
is not possible to add a condenser, and a machine built 
or. anything like a similar scale for carrying a man 
would not be able to lift its own weight! For, if we 
double the lineal dimensions, we would have but four 
times the surface (lifting effect), while we would be 
hampered by eight times the original weight. It may 
be argued that, by reducing the angles at which the 
surfaces are presented to the air, a larger lifting effect 
per horse power would be obtained. The maintenance 
of asmall angle in flight is, however, one of the most 
formidable difficulties of the whole flying machine 
problem. From the simple laws which govern the 
thrust of helical screw propellers, it might be shown 
that the expenditure of 1 horse power on a pair of 
screw propellers 39 inches in diameter (the size given by 
Langley) would produce a flying or a standing thrust 
of 16°3 lb., or 54°38 per cent of the weight of his 
aerodrome. It can further be shown that with a boiler 
pressure of 150 lb. to the square inch, the pair of 
engines of the size given (1144 inch bore, 2 inch stroke) 
would each produce 40 to 45 foot Ib. (net) on the shaft 
per revolution. This much spent on a 39 inch properly 
made screw would produce a thrust (flying or standing) 
of at least 1022, lb., and the pair of engines acting on 
a pair of propellers would give a thrust 20.5%, lb., that is, 
68,8; per cent of the weight of the aerodrome, and pos- 
sibly more. The lower boiler pressure given, 110 lb., 
would give a thrust in flight for standing of 16:4 lb. 
These thrusts are so extraordinarily large in propor- 
tion to the weight carried on the aeroplanes that it 
might well be questioned if the possibilities of aerial 
navigation, which Prof. Langley claims to have demon- 
strated, are not more imaginative than real. 

It has not been possible in an article of this length 
to touch upon the value of the work done by the late 
Otto Lilienthal nor the exceedingly valuable results 
published of the experiments of Mr. Hiram Maxim, 
which, although fragmentary, are of the utmost value 
to the engineer. 

* The dimension sketch given by Prof. Langley in the Aeronautica) Annual 
for 1807 shows about 75 square feet of supporting surface. The whole 
weight is given about 80 lb., equivalent to 244 square feet per lb. wt. As- 
suming the power at 1 horse power, it shows 80 Ib. were carried at that 
weight with a loading of 1 lb. on 244 square feet. This, reduced to a load+ 


ing of 1 Ib. per square foot, is equivalent to barely 19 Jb. per horse power, 
with which lift neither a condenscr nur man flight is possible, 
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Curious Error in a Trade Mark. 

An amusing piece of ignorance is shown in the case 
of atrade mark recently issued for rye whisky. The 
proprietors of the trade mark have shown a greater 
knowledge of art than of history. The design repre- 
sents, in martial attire, the bust of the unfortunate 
General Braddock. The hair is arranged artistically 
with the conventional queue, the bristling stock and 
the shimmering epaulets are elaborately displayed, but 
the specification describes the general as depicted in 
the uniform of an officer of the Continental army. 
General Braddock would surely be a little startled to 
learn that he had been deprived of his rank as an 
officer in the British army and had been adopted willy 
nilly into the American army.. He would, however, be 
still more puzzled to know how he could be translated 
into the ranks of an army which did not exist until 
twenty years after his death. We advise our friends of 
the “‘still” to brush up their history and to turn the 
poor unfortunate back into his regulation red coat. 

8 ee 
AN IMPROVED ROCK DRILL. 

The illustration represents a head for rock drill cylin- 
ders in which the packing is placed at the base of the 
head, or close to its connection with the cylinder, 
whereby lateral pressure on the drill rod or piston rod 
will have no perceptible effect on the packing, thus 
preventing escape of the motive agent and prolonging 
the usefulness of the drill head. The improvement has 
been patented by Warren Wood, and is being intro- 
duced by the McKiernan Drill Company, of No. 120 
Liberty Street, New York City. Fig. 1 shows the im- 
proved head connected with the cylinder, Fig. 2 being 
asectional view. The head comprises a casing made in 
two separable sections secured together by transverse 
bolts, the casing sections having perforated lugs by 
which the head may be bolted to the drill cylinder, and 
within the bore of the casing is a bearing sleeve made 
of two longitudinally separated sections, one edge of 
each section having a projection engaging the edge of 


THE McKIERNAN ROCK DRILL. 


the other section. The joints between the sections of 
the casing and of the bearing sleeve respectively are 
out of line, to prevent any escape of the motive agent. 
The inner end of the sleeve rests on the packing and at 
the outer end of each sleeve section is a lateral per- 
forated lug to receive tie bolts by which the sleeve may 
be forced tightly against the packing. When a drill 
works at an acute angle it is frequently the case that a 
new stuffing box or gland will have to be often supplied 
-—a difficulty which this invention is designed to over- 
come. 
0 
Coal Production of the United States, 

The compilation of the statistics of coal production 
in the United States in 1896, which has just been com- 
pleted by Statistician E. W. Parker, of the United 
States Geological Survey, shows that the product in 
1896 was 190,639,959 short tons, valued at $195,557,649, 


against 193,117,530 short tons, valued at $197,799,043, in. 


1895, a decrease of 2,477,571 short tons in amount and of 
$2,241,394 in value. The decrease in product was en- 
tirely in that of Pennsylvania anthracite. The output 
of bituminous coal shows an increase of about one and 
three-quarters million tons. The anthracite product of 
Pennsylvania decreased nearly four and one-quarter 
mwnillion tons. It is a notable feature, however, that 
there was a decrease in the value of the bituminous 
product of over $1,600,000, notwithstanding the in- 
creased output, and that there was a comparative 
increase in the value of anthracite, although, on ac- 
count of the smaller production, it did not equal the 
value in 1895. The average price obtained for anthra- 
cite at the mines increased from $1.41 in 1895 to $1.51 
in 1896. The average price for bituminous declined 
from 86 cents to 83 cents. 

Among the important bituminous coal producing 
States, Pennsylvania, of course, stands first, with an 
output. of nearly 50,000,000 tons. Illinois is an easy 
second with nearly 20.000,000 tons, or more than 75 per 
cent of the combined product of West Virginia and 
Ohio, which come third and fourth respectively. The 
race between Ohio and West Virginia was very close in 


1896, there being but one thousand tons difference, and | been ‘sufficiently positive.” The report well indicates 


the output of each nearly 13,000,000 tons. 


These four|the present imperfect knowledge of effects of impacts 


States yield about 70 per cent of the total bituminous | of moving loads on bridges. 


production. 

Pennsylvania’s bituminous product was a little more 
than one million tons less than in 1895. Ohio lost 
480,000 tons. West Virginia increased her output about 
1,500,000 tons and Illinois about 2,000,000 tons. The 
other important States showing increased production 
were Alabama, Arkansas, Colorado, Indian Territory, 
Kentucky, Maryland, and Texas, while Indiana, Iowa, 
Kansas, Missouri, Montana, New Mexico, Tennessee, 
Utah, Virginia, Washington, and Wyoming showed 
decreased production. West Virginia had the most im- 
portant increase among the Appalachian States, Illinois 
in the Middle West, and Colorado was the only State 
in the Rocky Mountain region whose production in- 
creased. 

The production by States is shown in the following 
table: 


COAL PRODUCT OF UNITED STATES IN 1896 BY STATES. 


Total 
States. Production, Total Value. 
Short Tons. 
Alabama ic. iiiess cestices ccs eedass reese 5,745,617 $5,171,055 
Arkansas....... ....ceceee. os cevvoes 669,374 743,577 
California and Alaska........... ..... 93,776 220,523 
Colorado. cf 4 4i.0hi6 ecg qone ss dueces 3,189,078 3,630,652 
Georgia and North Varolina.. 246.359 179,770 
Tllinois......eceeeeee we eee 19,786,626 15,809,736 
Indiana,........ 3,905,779 3,261,787 
Indian Territory............. 1,366,646 1,918,115 
TOWS ch Seldeisctsasa ee seed els ve ereseests 3,954,028 4,628,022 
Kaneaeiiecciese ace Seatcecseceectseess 2,764,801 3,175,032 
Kentucky — ..ccccecccececsecccsecesce 3,183,478 2,496,806 
Maryland). c6csvese co Geei wa anesedeasee 4,143,936 3,299,928 
MIGHIBAN 0 cns.cs deevacevanewa eisan ses 92,882 150,631 
MisBOUFE aioe sso nie tieweins cua sdevivesee 2,331,542 2,518,194 
Montana.......ccccccececsecseee coves 1,484,445 2,176,422 
New Mexico............ cocessoe oeees 622,626 930,381 
North Dakota.........0..cseceecseesees 78,050 84,908 
QRIO desis disacscs cess dees se 12,875,202 10,253,461 
OPO POM e5)5 hates icine siecle ee, canst wees ec 101,721 294,564 
Pennsylvania— 
Bituminous............ seeseeees “, 49,101,148 35,024,918 
Anthracite.......cccecse sees cence 53,771,890 81,415,785 
TeNNeSKEC. 0.00... 2c cece ceccccee vee 2,658,606 2,276,795 
TPORAS: oh Fiyiccie Se Sesileesea feo oles ot sie 544,015 896,251 
babe scSetice vetoes Gisetinds ses ces cues 418,627 500,547 
Virginia: joes ieed cociensienes cas seieeleee 1,254,723 848,851 
Washington. .........0-.-seeseeesecees 1,195,504 2,396,078 
West Virginia........cscccccoceeacces 12,876,296 8,336,685 
Wyoming and Nebraska............... 2,233,184 2,918,225 
Dotalics caeasacedaceees asks ox 190,639,959 $195,557,649 


ns 
Effect on Bridges of Motive Power at High 
‘ Speeds. 

This subject, having been brought under the con- 
sideration of the Association of Railway Superintend- 
ents of Bridges and Buildings, was referred to a com- 
mnittee consisting of Messrs. George W. Andrews, J. E. 
Grenier, and Walter G. Berg, which made its report at 
the recent meeting of the association in Chicago. The 
report is published in the Canadian, Engineer for De- 
cember, and doubtless will be disappointing to some 
who were active in initiating the investigation, if a 
mere compilation of facts and experience previously 
gained by others can properly be called an investiga- 
tion, says the Engineering Magazine. 

In sum, the committee report that up to the present 
time no positive law of the meehanical action and 
resultant effects upon bridge structures of motive 
power at high speeds has been formulated, and that it 
is impossible-to even approximately indicate the injuri- 
ous effects of quickly moving loads on bridges. 

The committee, in effect, confesses ignorance of the 
quantitative values of increased strains to which 
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A CONVENIENT DRILL CASE. 


A case in which to keep drills, so that it will always 
be easy to find just the drill wanted, is shown in the 
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THE WEISS DRILL CASE. 


accompanying illustration. It is manufactured by 
Louis T. Weiss, Nos. 291 and 293 Graham Street, Brook- 
lyn, N. Y. It has 60 round-bottomed receptacles, from 
No. 1 to No. 60, No. 1 holding sixteen and No. 60 about 
two hundred drills. On the raised edge opposite each 
receptacle is sunk a hardened and accurately ground 
bushing, forming a drill gage for that receptacle, as 
shown more plainly in the small figure, the size of 
each drill appearing in decimals opposite each bush- 
ing, and also the size of tap for which the drill is 
suited. One can see at a glance every drill in the case, 
and no time need be lost in hunting for a drill or drill 
gage. The case is made of cast iron, and the cover, 
when thrown down, will not slam, the hinge bar being 
a spring, and raising the cover at a touch of the finger. 
ro 
IMPROVED BINDING FOR BLANK BOOKS. 

A binding especially adapted for record books is 
shown in the accompanying illustration, the binding 
permitting the convenient removal and replacing of 
any of the leaves, for the making of entries by means 
of a typewriter instead of with pen and ink. A patent 
for the improvement has been issued to Edward M. 
Wallen (Mrs. Mary B. Wallen, administratrix), Box 
48, New Decatur, Ala. Fig. 1 illustrates, in the broken 
away portion near the back of the cover, the applica- 
tion of the improvement. Embedded in the covers, 
near the point where they connect with the back, are 
plates, the top ones resting upon flanges at the bottom 
of tapering thimbles, and a chain passed through a 
flexible tube extends from each of the thimbles to an 
opening in the bottom plate, where it terminates in a 
head. Atthe upper end of each chain isa screw ex- 
tension received by a screw-threaded plug, shown in 


bridges are thus subjected. At the same time it ex-| Fig. 4, the plugs fitting the tapering thimbles, and 
presses the full belief that these effects can be meas- | Fig. 8 shows a plug without a handle, to be substituted 


ured, and that instruments can be made that will regis- 
ter them. This assertion, however, is accompanied 
with the opinion that in so broad a field no one com- 
mittee can ever arrive at conclusions of great value. 
These statements are made the justification for the 
compilation embodied in the report as a substitute for 
the original matter which, the committee seems to 
think, was expected, since it solicits the indulgence of 
the association for the deficiency. Classifying at- 
tempted determinations of impacts into (a) purely 
theoretical, (b) those directed to measurement of the 
stretch of bridge members during the passage of trains, 
and (c) those directed to the measurement of the deflec- 
tions of bridge structures as a whole, the committee 
declares that the theoretical determinations have no 
interest to the association. Those in class b include 
tests practically limited to European investigations on 
riveted bridges, which have shown that impacts on 
such structures decrease, as spans increase, ‘tin a 
rather uncertain and erratic manner,” and that ‘the 
impacts in the various members of the same span are a 
vague function of the moving load required to cause 
maximum strain in the member considered.” 

The instrument invented by Prof. S. W. Robinson 
for accurately measuring center deflections is favorably 
spoken of as one means of obtaining accurate informa- 
tion in a general investigation of the subject. Mei- 
bers of the committee made about one hundred tests of 
the kind included in class b. The results are not 
included in the report, as they are said not to have 
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WALLEN’S IMPROVED BOOKBINDING. 


for the other variety when the record is completed and 
the book is to be filed away. To remove a leaf, the 
plugs are removed, and the cover, with its thimbles, 
opened buck, when rods are screwed on the threaded 
extensions of the chains, as shown in Fig. 2, the leaves 
being then passed upward on thé rods until the leaf 
to be removed is obtained, the rods being detached and 
the plugs restored after the leaves have been returned 
to their normal position in the book. 
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THE LUMIERE CINEMATOGRAPH CAMERA. 

The popularity with which the art of moving or 
chrono-photography has been received has led to the 
invention of numerous devices for taking the original 
pictures expeditiously and with as portable and com- 
pact apparatus as possible. 

One of the most recent cameras of this kind is that 
invented by the Lumiere Brothers, of Paris, France, 
which works on asomewhat different plan than that 
generally noticed and, at the same time, is quite sim- 
ple and certain in its operations, occupying but little 
space. 

The peculiar novelty of this instrument is the man- 
ner by which the film is carried forward intermittently, 
no sprocket wheel being used. 

Referring to the illustrations, the film-moving de- 
vice (Figs. 1 and 3) will be observed to be nothing 
more than two prongs arranged like a fork, D, which 


Figs. 1, 2, 3—FILM MOVING MECHANISM. 


are alternately pushed through or withdrawn from the 
perforated ribbon film by a rotating bar, C, having 
the ends bent in opposite directions, impinging on one 
or the other sides of a wedge-shaped cam, D, attached 
to the shank or spindle of the moving fork. The film- 
moving fork is also attached to an arm of a recipro- 
eating yoke piece, A, actuated by an eccentric (see Fig. 
1), so that the momenta section of the perforated film 
has been carried down by the fork, the fork is immedi- 
ately withdrawn from the film by the rotating bar, C, 
impinging thecam, D. The fork is then carried up- 
ward by the arm, B, attached to A, clear of the film, 
the distance of the eccentric movement, until the op- 
posite end of bar, C, strikes the cam, D, and forces the 
forks into the film perforations; the part, A, then moving 
downward in the opposite direction, quickly carries, also 
by the fork, the film the distance of one picture. On the 
main actuating shaft is also arranged the shutter, E, 
Fig. 2, which rotates in harmony with the film-moving 
mechanism. Fig. 2 shows a vertical section of the ma- 
chine. Ais the film-operating part, E the shutter on 
the main shaft, there being on the rear end of the lat- 
ter a pinion operated by the larger cog wheel, which 
is worked by a handle. On the upper end of the box 
is the supply of the sensitized ribbon, which passes 
downward between guides before the lens opening. 
The bent ends of the cam operating bar will be clearly 
seen. Fig. 4 illustrates the exterior of the instru- 
ment, showing more especially the way the film is 
carried through the machine. The use of the appa- 
ratus is shown in Fig. 5, where it will be observed sup- 
ported on a tripod and its port- 
able nature made manifest. The 
ingenious device for producing an 
intermittent movement without 
sprocket wheels or cogs is one of 
the features of the camera, while its 
lightness and facility of operation 
by simply turning a crank makes it 

adaptable for use in most any place. 

Parents with such a camera can 

preserve all the peculiar antics of 

their children or of pet animals and 

numerous other interesting inci- 

dents that are’ constantly occur- 

ring. The saine camera can be con- 

verted into a projecting apparatus 

for throwing the moving pictures 

on the screen in regular sequence. 

The pictures taken with this appa- 
ratus are about an inch square. It’ 
should not be long before a hand 
camera based on the same idea 
should be in use, comparatively 
automatic, so that every time the 
tourist makes an exposure it will 
mean from forty to a hundred 
pictures at one release of the shutter 
trigger. The increased interest 
shown in this class of pictures 
certainly should stimulate the in- 
vention of various forms of portable 
chronophotographie cameras, 


Fig. 5.—THE 


Egyptian Archeology. 


road existed from Cairo to the desert, and yet when 


The Egyptian Museum of Antiquities, which, during| the sovereigns wentto see the pyramids the road was 


Mariette’s and Maspero’s administrations, was located | built and planted with shady trees. 


It had all been 


in thesmall Boulak palace, and afterward transferred | accomplished in a few days. 


by Mr. Grebeau to Gizeh, has outgrown its present 
home and is to be transferred once more. Mr. Dourig- 
non, a French architect, has gone to Egypt to.assume 
the direction of the work of construction in collabora- 
tion with an inspector of the Egyptian service. The 
funds needed for this vast enterprise had been appro- 
priated last year, and work was about to begin, when 
Lord Cromer had all the appropriations laid aside and 
all the obtainable funds made available for the Don- 
gola expedition. But now, after all, Cairo is going to 
have its new museum, says the New York Sun. 

Such a building is very much needed. Since Mr. 
Jacques de Morgan arrived in Egypt, ‘as director- 
general of the antiquities service, it has been his con- 
stant dread that all the invaluable treasures intrusted 
to his care might become the prey of fire. The Gizeh 
palace, where the museum of Egyptian antiquities is 
now located, is probably one of the most unsafe public 
buildings in the world. Its cost was enormous, send- 
ing to the shade the extravagances of the Albany Capi- 
tol. It was one of the last achievements of Khedive 
Ismail, when he was preparing Egyptian bankruptcy 
and his own downfall. I remember noticing, while 
visiting this palace, large openings in the walls, through 
which could be detected the composition of the walls, 
supposed to be made of stone. Instead of compact 
and solid material, trunks of palm trees, logs of wood, 
and rubbish of all sorts could be seen, all covered up 
with a thin outside coating of plaster most brilliantly 
decorated, a true picture, in fact, of modern Egypt. 
It was said, also, that the spaces between ceilings and 
floors were filled up in a similar way with all sorts of 
wooden debris. The Gizeh palace was in every respect 
a perfect fire trap. 

The probings were made at Mr. J. de Morgan’s re- 
quest, to show to the commission the true condition of 
things, and the absolute necessity for anew museum, 
erected in accordance with the rules of a modern fire- 
proof building. The commission and public opinion 
were so much impressed that the construction of a new 
Museum was decided upon. It is to be erected at 
Cairo, with a frontage on the Nile, where it will be of 
easy access to visitors. This will facilitate the more 
economical transportation by water of the heaviest ma- 
terials. The plans are simple and at the same time 
well adapted to the exhibition and safe keeping of an- 
tiquities. 

Another item of news that will be of interest to tra- 
velers in Egypt is that a privilege has been granted by 
the Khedival government to the Belgian Tramway 
Company of Cairo to establish a line from that city to 
the Mena House and the Gizeh pyramids. In building 
this road the Khaling Canal will be filled up, and it is 
contemplated that this will improve the sanitary con- 
dition of the city. There is nothing so popular in 
Cairo as aride on the old road to the pyramids. Every 
one who has visited Egypt has gone under the shade of 
its stalwart trees. This old road has a curious origin. 
It was built at a-period of Egyptian history that re- 
minds one of the “Arabian Nights;” when a mag- 
netic Frenchman had brought ‘to the land of the Pha- 
raohs a mighty sovereign to attend the opening of the 
greatest commercial waterway of the world, fully aware 
that the canal was not free yet, but still trusting to 
his star and indomitable will to have it open in time. 
The ruler of this fairy-like land invited his imperial 
guest to a carriage ride to the Gizeh pyramids. No 
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CINEMATOGRAPH CAMERA IN OPERATION, 


Nothing is more interesting, than a talk with 
Brugsch Bey when the veteran of the memorable Ma- 
riette days is willing to entertain you of this strange 
period. He will tell you how Verdi was called upon by 
a Khedive’s caprice, and ‘‘ Aida” written in a few weeks 
to retrace the old days of Egypt. Nothing was spared 
to make a more vivid picture of the past. Mariette and 

| Brugsch Bey himself were the stage painters, and the 
scenes were copied from the genuine records; while 


Fig. 4—DRIVING GEAR AND FILM SUPPORT. 
Nubia had to supply ballet dancers and her black co- 
hort. Then the Egypt of the Pharaohs was revived at 
the will of this modern ruler. 

So we will soon have to go to the pyramids in a plain 
streetcar. In spite of the majesty of its souvenirs, the 
Memphis necropolis will become a general picnic 
ground. But now that itis going to be more accessi- 
ble to visitors, it is to be hoped that strict rules will be 
enforced for the preservation of its monuments. No- 
thing is more destructive to antique remains than 
touristsin their uncontrollable desire to substitute the 
world-known names of Jones, Sinith and Brown for the 
less euphonic ones of Cheops, Kephren and Mycherinus. 
It has been found difficult to keep the base of the pyra- 
mids free from debris accumulated by ages; by a judi- 
cious tolerance, privileges should be given to tourists 
to take it away as mementoes, and the task would be 
accomplished speedily. 

——_—_—_—_—_—_——_o~+-0+- —_____—_ 
Freezing Point of Mercurial Thermometers. 

Dr. J. A. Harker, in a paper recently read before 
the Royal Society on the determination of the freezing 
point of mercurial thermometers, stated that the method 
adopted is to cdol distilled water in a suitable vessel 
to a temperature below 0 degree, to insert the ther- 
mometer, and then bring about the freezing of the 
water by dropping in a crystal of 
ice. The thermometer then rises, 
and finally attains a steady temper- 
ature, differing only very slightly 
from the true zero. The apparatus 
employed consists of two portions, 
the thermostat and the cooler. The 
former is a copper vessel, filled 
with either refined petroleum or a 
strong solution of common salt. 
The vessel communicates with the 
cooler, through which the liquid 
can be pumped by a rotary stirrer, 
and by this means it can be cooled 
and maintained for some time at 
about — 2 degrees. The distilled 
water to be frozen is contained ina 
glass tube of about 300c. c. capacity. 
This is first placed directly into 
the circulating liquid, and cooled 
quickly to —0°5 degree or —0°7 de- 
gree. It is then transferred to a 
cylinder lined with polished metal, 
placed in the center of the ther- 
mostat. The thermometer whose 
zero is to be taken is then quickly 
fixed in position, the bulb and a 
considerable length of the stem 
above the zero being immersed in 
the water. A crystal of ice is drop- 
ped in, and the temperature quickly 
rises to the freezing point. 
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ALVAN GRAHAM CLARK. 

In our last issue we gave a brief biographical sketch 
of Alvan Graham Clark, the famous telescope lens 
maker and astronomer ; now, through the courtesy of 
the family, we are enabled to present an engraving of 
the late Mr. Clark, and also give further details of his 
life and work. 

The sudden death of Alvan Graham Clark, the last 
member of the dynasty of lens makers, came as a 
shock to all those who are in any way interested in 
the progress of astronomical science. It is gratifying 
to note that, though Mr. Clark is the last of the 
family of expert opticians, the business will not be dis- 
continued on account of his death. For the past 
twenty-five years, the Clarks have had for their chief 
assistant Mr. Carl Lundin, who has already achieved a 
personal reputation for skill and painstaking work. He 
and his sons will now carry on the manufacture of 
telescope lenses as before, in the interests of the family 
of Mr. Clark. 

Mr. Clark was descended from old pilgrim stock and 
was the younger of the two sons. He was born in Fall 
River, Mass., July 10, 1832. He received a good school 
education and, developing an interest in mechanical 
pursuits, fitted himself for a practical machinist. About 
this time his brother George and his father turned 
their attention to telescope making and, realizing the 
possibilities in this direction, Alvan joined the firm 
which has since become famous under the name of 
Alvan Clark & Sons. 
fostering a scientific enterprise are always great, 


pressure must alter the balance of the expansive forces 
in and under the crater. Judd also regards it as be- 
yond doubt that in stormy weather, and especially in 
winter, the eruption of Stromboli is most violent, and 
he cites the testimony of the islanders in favor of this. 
The same opinion is held by Mercalli, who ascribes 
to meteorological conditions a preponderant influence 
on the activity of the voleano. Quite recently Alfred 
Berget, of Munich, has taken up the question anew, 
and in 1894 he made a long geological study of the 
/Holian Islands. In a paper in the Proceedings of the 
German Geological Society, he describes his own ob- 
servations on the alleged connection between the 
changes of atmospheric pressure and the activity of 
Stromboli, from which it appears that such a relation- 
ship is unrecognizable. Moreover, he has compared all 
the eruptions of Stromboli since 1881 with the condi- 
tion of the atmospheric pressure, and has found that 
there is no evidence for the hypothesis that the energy 
of the voleano increases with diminution of the 
pressure, nor can any lowering of activity be shown 
to follow upon a rise of the barometer. Finally, he 
also found that the list of eruptions given by Mer- 
calli cannot safely be depended upon. Healso carried 
; out a theoretical investigation of the subject, that led 
him to the conclusion that no noteworthy influence on 
the,activity of the crater can beascribed to the pressure 
| of the atmosphere, although it has been regarded by 
' some as a natural barometer. But how about the popular 


The Basilicas of Rome. 

Christianity was emerging from catacombs and _hid- 
ing places and ousting the heathen worship everywhere. 
In the region ‘‘ over the Tiber” they had been grudg- 
ingly allowed to worship in some building where now 
stands the basilica of Santa Maria in Trastevere. The 
edict of Constantine left them free to worship in public: 
the temples were deserted in Rome, though heathen 
rites expired more slowly in the villages, and the ques- 
tion at once arose, What buildings should they worship 
in? The temples were objectionable from their asso- 
ciations ; they were rejected. Not so, however, their 
materials ; this must be borne in mind, as it exercised 
an immense influence upon the future designs of 
churches. Columns and tases, but especially the former, 
were freely had recourse to when building operations 
began. But at first they were well content to use the 
structures allotted to them by the Christian emperor. 
These were the basilicas. 

The word is derived from the Greek basilike, ‘‘ royal,” 
and in early times probably meant the place where the 
ruler himself administered justice. In Rome they were 
used as law courts, though commercial business was 
often transacted in them besides. There were many in 
the city, some on a scale of great magnificence, usually 
situated near the different fora or market places, and 
named from their founders the Aimilian, the Porcian, 
the Julian, after the first Cesar, and the Ulpian, which 
;is represented on a coin of Trajan. An approach 


The difficulties in the way of belief, which regards Stromboli as a weather prophet? through a colonnaded court was sometimes provided, 


and, in common with the practice of most 


but it is due to the persistence, painstaking and 
ingenuity of the Clarks, father and sons, that 
they obtained so great a success. Though no 
such feats of optical skill have ever been 
equaled elsewhere as the manufacture of the. 
36 and 40 inch telescopes of the Lick and 
Yerkes observatorjes, yet it was Mr. Clark’s 
. amnbition, nay, even his expectation, to produce 
a still more powerful instrument from the 
largest disks of glass that could be obtained. 
As it is, the production of the objective of the 
great telescope of the Yerkes Observatory will 
remain as Mr. Clark’s greatest achievement. 

Valuable as were Mr. Clark’s services to sci- 
ence as a great manufacturer of telescope 
lenses, he was also celebrated as an astronomer. 
He discovered fourteen double stars and he 
was a member of the expedition which went 
to Spain to observe the total eclipse in 1870 and 
to Wyoming eight years later. In 1862, he re- 
ceived the Lalande prize from the Academy of 
Sciences of France for his discovery of the 
companion star of Sirius. He was a fellow of 
the American Association for the Advancement 
of Science and an honorary member of several 
foreign societies. 

ooo 
A Volcano as a Weather Prophet. 

Under the heading ‘‘ Stromboli as a Weather 
Prophet,” Gaea (Leipsic, September) publishes 
an interesting notice from which we learn that 
this voleano has been used from the earliest 
times, both by mariners and by those who live 
in its vicinity, as a means of predicting the 
weather. <A recent exhaustive study of the 
subject, while it does not confirm quite all that 
has been claimed for the voleano in this line, 
amply justifies the confidence that has been 
placed init. Probably other volcanoes of the 
same class would give equally trustworthy indications, 
and it may be that nature has thus been furnishing 
us with a means of local weather prediction that has 
been somewhat neglected. The Literary Digest trans- 
lates below the article referred to : 

‘‘Among the Lipari Islands, between Sicily and 
Calabria, Stromboli is the best known on account of 
its active voleano, 921 meters [8,000 feet] high. Even 
in ancient times this served the sailors of the Tyr- 
rhenian Sea as a weather sign. Pliny relates that the 
inhabitants of the island could tell from the smoke of 
the voleano what the direction of the wind would be, 
and Martianus Capella says that the king of the island 
was AZolus, who knew the changes of the wind from 
its flame and vapor. These tales are true in so far as 
the smoke column of the volcano, ascending, as it does, 
far into the upper air, can give indication of the air 
currents that prevail there, before these have made 
themselves felt on the ground. Later on, Stromboli 
became still better known as a weather prophet, and 
Dolomieu, who in 1781 visited the Lipari Islands, tells 
us that in general this voleano is noticeably more 
active in winter than in summer, and also more active 
on the approach of stormy weather than in a calm. 
Spallanzani, who visited Stromboli in 1788, investi- 
gated the weather indications that the inhabitants had 
derived from the volume of smoke and the brightness 
of the flame of the voleano, and found by actual obser- 
vation in seven cases that these rules for the most part 
were not trustworthy. The well known expert in vul- 
eanology, Poulett Scrope, was led to believe in a con- 
nection between the activity of Stromboli and the 
atmospheric pressure, because an alteration of this 
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Dr. Bergert answers this question as follows: He notes 
that this belief has to do only with the smoke that 
issues from the voleano. It is, he says, water vapor, 
which seems to envelop the summit of the voleano as 
a cloud. If moist masses of air blow over Stromboli, 
the vapor that rises from the voleano will become 
more clearly visible than when dry winds are blow- 
ing in the upper regions of the air. In this way the 
volcano acts as a very sensitive hygroscope and at 
the same time as a weather vane also, and by the 
combination of its indications . skillful mariners 
have for a long time been able to derive trustworthy 
prognostications of the weather. ‘When the air is 
moist,’ says Dr. Bergert, ‘if the cloud of vapor over 
the voleano’s summit is thicker, the reflection from the 
light that shines upward through the crater will also 
be more evident, which was probably what gave rise 
to the idea that the voleano is more active in stormy 
than in clear weather.’ The question by what condi- 
tions the eruption of the voleano is influenced is at 
present not'to be answered with certainty. Bergert 
believes that Mercalli was right when he regarded the 
varying activity of such a voleano as Stromboli to de- 
pend chiefly on the stoppage of the lava channel and 
the subsequent clearing out of it. Bergert expresses 
the hope that an observatory may be established on 
the isle of Holus for the special observation of its vol- 
cano, so that the action of meteorological causes may 
be clearly separated from other influences on the vary- 
ing activity of the volcano.” 
or 0 

AN observatory at Odessa is to be established as a 

branch of the observatory of Pulkowa. 
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ancient cities, they were rarely quite isolated. 
The building was usually oblong in plan. On 
entering, the visitor saw on either hand a line 
of columns dividing the structure from end to 
end into three sections, the center, called from 
its long, narrow shape the navis, or ship, the 
side alleys, much narrower, aisles. These are 
the original ‘nave and aisles” of our modern 
churches. At the far end the wall was curved 
into a deep apse, a semicircular recess covered 
by a half dome or ‘‘shell” (concha) which it 
resembled ; in its center, upon a narrow plat- 
form approached by steps, was the judge’s seat. 
Here he sat looking down the building and 
facing the entrance; on either side were his 
assessors, their curving stone seats filling the 
rest of the semicircle. Over the side aisles were 
galleries. The roof of wood, and not as yet 
vaulted, rose very high over the central nave, 
high enough for small round headed windows 
(unglazed) to clear the lean-to roofs which 
covered the galleries, thus acting as a clear. 
story to light the building. It is probable 
that there were no other windows at first, but 
those who have seen how easily a structure 
is lighted in Italy will not wonder at this; 
sometimes a single window—the others having 
been bricked up or partly obscured by curtains 
—will suffice to flood a church with light. 

Greek and Roman buildings can scarcely be 
said to have had windows; they play no part 
in the designs of the public edifices, while 
private dwellings were built round courtyards. 
The original purpose of the apse is preserved in 
the Italian word tribuna, used for chambers 
and structures of this shape. Its raised steps 
were sometimes so high that rooms were built 
underneath them, though for what uses is 
unknown. Under the entire pavement of the 
hall a heating chamber, with the usual Roman 
furnaces, was generally provided. Where the judge 
had sat the bishop was now enthroned; his clergy 
occupied the half circle of seats to his right and 
left. The galleries were appropriated to the women, 
and in some cases there were separate seats for the 
unmarried, married, and widows. These halls, thus 
suddenly invested with extraordinary interest, were 
not planned with any particular direction ; they arose 
as circumstances demanded, and being turned into 
churches, the old doors were still used. It may be for 
this reason, but the custom of ‘‘ orientating,” or turning 
churches to the east, is almost unknown in Italy. St. 
Peter’s, for instance, is entered from the east end, and 
not, as with most of our churches, from the west. The 
materials of the old temples were abundant on every 
side ; the walls would be of little use, but columns and 
architraves were taken by scores. And an extraordinary 
use was made of them; for as the original basilicas 
were superseded by new ones, “‘basilica” thus becoming 
synonymous with ‘‘church,” a conflict began between 
the traditions of the orders and the wants of the new 
worship.—Temple Bar. 

————__s+ +> oa _____—_——_ 

Mr. LAWRENCE BRUNER, of the University of Ne- 
braska, has sailed for the Argentine Republic to 
study the ravages of the locust, which have recently 
developed into a terrible pest, certain regions being 
completely devastated by them. The Argentine 
government has granted $400,000 for relief, and a syndi- 
cate of business men have raised the funds to employ 
Mr. Bruner to investigate the subject from the ento- 
mological side. 
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Sorrespondence. 


The New Supplement Reference Catalogue. 
To the Editor of the SCIENTIFIC AMERICAN : 

Many thanks for the SUPPLEMENT catalogue. It is 
indeed a valuable aid to quickly find the articles in the 
SUPPLEMENT. I have nearly all the numbers of Scr- 
ENTIFIC AMERICAN and SUPPLEMENT and constantly 
use them for reference. They have been of greatest 
value to me in the study of natural sciences. 

Rev. MARcus KIEK. 

St. Francis Seraphicus Convent, Cincinnati, June 11, 
1897. 


Death of Father Kneipp. 

Father Sebastian Kneipp, the genial old priest whose 
water cure, or grass cure, nade him famous, died at 
Woerishofen, Bavaria, on June 17, in the seventy-sixth 
year of his age. Father Kneipp was a unique figure in 
the history of the healing art. His fame came from his 
original method of treating diseased persons by means, 
chiefly, of cold water applied ina variety of ways. He 
practiced the cure for over a lifetime, although it came 
into general vogue only in the last fiveyears. He was 
born in 1821, and after leaving school worked as a 
weaver until the age of twenty-seven, when he began 
to study medicine and theology, having long desired to 
become a priest. He was in ill health, and in a delirium 
of fever he rushed from his room and thrust his feet 
through the icein a pond, and instead of becoming 
worse found he was much better for the shock, and so 
began systematic experiments along this line. 

He was admitted to holy orders and went to the vil- 


lage of Woerishofen in Bavaria, where he earned the} 


love of his neighbors and the mountain folk, whom he 
had cured of disease by the cold water treatment. His 
fame was for a long time local, but in time it spread all 
over the world, and people came to him for treatment 
in large numbers. The doctors looked askance at the 
spectacle of a priest making use of the methods only 
ascribed to acharlatan, but he really was no charlatan. 
At last notable persons began to come to him for treat- 
ment. Emperor Francis Joseph took a course of it on 
two occasions. The Archduke Joseph of Austria also 
underwent the cure, and it was an amusing sight to see 
some of the notables of Europe walking barefoot in the 
dewy grass in frock coats and white cravats. This 
barefoot walking becaine the best known system intro- 
duced by Father Kneipp. His belief was that most ill- 
ness was the result of the luxury of modern living, and 
his aim was to improve the circulation and tone up the 
system. He made use of local bathing and applications 
Sogether with steam baths which were sometimes med- 
icated with herbs. To stimulate and restore the circu- 
lation, he ordered the barefoot walking and cold 
douches. He always made it a point to see his pa- 
tients himself, and he made no charges for his services. 
Contributions from relieved patients he used for 
parish work. Fora long time there were not accom- 
modations for the visitors in the village; but this has 
been remedied. In recognition of his work, the Pope 
bestowed on Father Kneipp an honorary office, which 
carried with it the title of Monsignor. In 1894 the 
Monsignor was called to Rome to treat the Pontiff, and 
it was announced after some time that, by his treat- 
ment, the Pope’s health had been restored. Kneipp 
societies have been established in most countries of the 
world. The method of treatment has made some head- 
way in the United States. 
+ 
The Work of the Postal Congress, 

The fifth convention of the Universal Postal Con- 
gress adjourned at Washington, June 15. It was de- 
cided to hold the next meeting at Rome, Italy, in 
February. 1903. The final sessions were devoted to the 
signing of the general treaty, which becomes operative 
on January 1, 1899. Each delegate signed these papers 
subject to the formal ratification of his government. 
The originals will be deposited inthe archives of the 
state department and certified copies will be sent to 
allthe governments comprising the Universal Postal 
Union. The following is an official resume of the results 
of the work of the Congress : 

1, The principal treaty, which includes the entry of 
Corea into the Postal Union; the declaration of the 
Orange Free State (which failed to send a delegate to 
Washington) that it hoped soon to enter the union; 
and the declaration of the Chinese empire (which was 
represented in the congress) that it will observe the re- 
gulations of the union as soon as the organization of its 
service permits. 

2. Theconditions in which the countries of the union 
will pay reciprocally the intermediary transit rates 
have been facilitated, and tariff diminished quite mate- 
rially on a graduated scale for the ensuing six years. 

3. Uniform colors have been projected for postage 
stamps. 

4. Postal cards unpaid are subject to a double tax, 
that is, four cents in the place of the former tax, which 
was ten cents, the same as for unpaid letters. 

5. Circulars produced on a machine (typewritten) in 
quantities of twenty circulars, all of the same charac- 
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ter, are'admitted to the international mails at the same 
rates as printed circulars. 

6. Samples of merchandise are admitted up to 350 
grammes. 

7% Objects of natural history, animals, dried plants, 
or preserved geological specimens are admitted as 
samples. 

8. The question of the creation of a universal postage 
stamp brought up, and the proposition defeated,’on ac- 
count of the difficulties which would occur in putting 
into practice that important innovation, especially be- 
cause of the diversity of currency standards. 

9. Special arrangements concerning packages of de- 
clared value, postal orders, books of identity, and sub- 
scriptions to journals have been thoroughly revised. 
(This country is not actually concerned in these arrange- 
ments, mostly affecting the states of the Continent of 
Europe.) 

Re een aaenaan a eene 
Recent Patent and Trade Mark Decisions. 
Warner v. Stimson (Decision of Secretary of Interior. 
78 O. G., 1901. 

Jurisdiction of the Secretary of the Interior over 
Judicial Acts of the Commissioner of Patents.—The 
Secretary of the Interior has no jurisdiction over acts 
of the Commissioner of Patents that are judicial in 
their nature. To construe and apply a rule of the 
Patent Office is a judicial act. At any rate, appeal 
will not lie to the Secretary of the Interior over an 
interlocutory order of the Commissioner of Patents. 
Jenkins v. Jenkins (Decision of Secretary of Interior), 

78 O. G., 1902. 

Judicial Act of the Commissioner of Patents.—The 
decision as to whether an interference will be allowed 
to proceed or not is judicial in its nature, and likewise 
the question whether any one may be a proper party 
to an interference, and in either case appeal does not 
lie to the Secretary of the Interior. 


Diamond Match Company v. Hanover Match Company 
(U.S. C. C., Pa.), 78 Fed. Rep., 622. 

Match Making Machine.—The Sisum patent, No. 
281,408, fora machine for bundling match sticks, has 
been held valid as toclaims 1 and 10 and to be entitled 
to the liberal application of the doctrine of equiva- 
lency. The Donnely patent, No. 292,474, for a match- 
making machine has been held valid as to claim 2. 


Fowler v. Dodge (Commissioner’s Decision), 78 O. G., 
2045. 

True Inventor of Linotype Machines.—Joseph C. 
Fowler has been held to have been the true inventor 
of the linotype machine set forth in his application 
filed October 1, 1893, as against the application of 
Philip T. Dodge. 

Sufficiency of Disclosure.—The drawing or other dis- 
closure of an invention must be clear enough to enable 
one skilled in the art to construct a machine, and the 
specification may fail in this while showing an ade- 
quate and complete conception of the invention. 

Reduction to Practice.—Where the specification and 
drawings are sufficient to show an intellectual concep- 
tion of an improvement, but not clear enough to en- 
able those skilled in the art to make the machine, the 
filing of the application does not amount to construct- 
ive reduction to practice. 


Arnold v. Tyler (Commissioner’s Decision), 79 O. G., 
154. 

Reduction to Practice.—Reduction to practice may 
be made with an experimental device, if it be by prac- 
tical and successful operation and in such use as it 
would have to stand when manufactured. The use of 
a shoe last in trimming soles is not a reduction to prac- 
tice of the same last for leveling soles, where the con- 
ditions are different and the strain is greater. Where 
the device was laid away for four years without use, 
there is a strong presumption that it was merely an un- 
successful experiment in the former alleged use, and 
the claim that the party was, during the four years, 
trying to devise means to make the device practical is 
inconsistent with the contention that such device was 
in its first use a complete reduction to practice. The 
fact that the applicant made inquiries as to the patent- 
ability of the device is immaterial to the question of 
reduction to practice or of due diligence therein. Delay 
for four years is conclusive evidence of lack of due dili- 
gence in reducing a simple device to practice, at least 
where the party had ample means. 

+O > 
An Airship Takes Fire. 

A dispatch from Berlin, dated June 12, states that 
Herr Woelfert, a noted aeronaut, and his assistant 
Knabe, made an experimental ascent in a steerable 
airship from the Tempelhof field. When the balloon, 
which had been filled at the military ballooning es- 
tablishment, had reached a considerable height, esti- 
mates of which vary from 1,700 to 3,000 feet, a loud ex- 
plosion occurred, and the next moment the balloon 
was seen to be ablaze. The car, which was also on 
fire, detached itself from the burning silk and fell 
with fearful rapidity to the ground. Both of the 
occupants were found to be dead. Their bodies were 
horribly burned. It appears that the benzine used in 
the steering motor exploded, causing the disaster. 
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Science Notes, 

The Ameriean Academy of Medicine held its twenty- 
second annual meeting on May 29 and 31, at Phila- 
delphia. It was largely attended. 

It is said that some of the heirs-at-law of the late Al- 
fred Nobel are contesting his will, by which he be- 
queathed his property for the advancement of scienc>. 

Dr. Charles W. Dabney has been appointed special! 
agent in charge of the scientific and statistical investi- 
gation of the United States Department of Agricul 
ture. 

The Carlsberg fund for scientific purposes has offered 
about $40,000 to the Danish scientific expedition to the 
east coast of Greenland, for the purpose of making a 
chart of the coast northward to Angmagsalik. 

At a recent meeting of the Academie des Sciences, in 
Paris, M. Henri Moissan communicated the results of 
his experiments with Prof. Dewar in the liquefaction 
of fluorine gas. We have already referred to this inter- 
esting experiment. Though solid fluorine has not yet 
been obtained, M. Moissan is sanguine that this aston- 
ishing result will also be secured. 

An interesting discovery from a geological point of 
view was recently made by an explorer in the moun- 
tains of Witzies Hoek, Natal, says Le Génie Civil. On 
thesummit of an extinct volcano, on the edge of a lake 
that occupies the crater, soundings revealed a layer 
of sand inclosing small diamonds. It would be inter- 
esting to know whether these diamonds were there 
accidentally, that is, as the result of washing operations 
carried on by the natives, or whether this discovery 
corresponds to an actual mine of diamonds, for the 
hills of Witzies Hoek are not situated in regions known 
to be diamond bearing. On this last hypothesis, the 
presence of precious stones in the crater of a volcano 
would doubtless throw some light on the formation of 
the gems in nature. 

Mr. J. C. Merryweather, the well known manufactu- 
rer of fire apparatus in London, makes a most useful 
suggestion on the subject of the protection of churches 
from fire. After referring to the dangers of fire in such 
buildings froin defects in the heating and lighting ap- 
paratus, he proposes that each church tower should be 
fitted with a tank or tanks, kept full of water by 
means of a pup and hose or fixed pipe, the pump to 
take supply from a well or other available source. 
From the tanks he suggests a pipe being carried into 
the church, with hydrants and hose in convenient posi- 
tions. The water tanks would then enable powerful 
jets to be brought to bear immediately an outbreak of 
fire was discovered. The cost of the arrangement 
would be small, and doubtless the destruction of many 
sacred buildings by fire would be prevented. Canter- 
bury Cathedral has been saved three times by its own 
fire apparatus, and the recent fire at St. George's, 
Hanover Square, proves that even in London there is 
considerable risk of fire in places of worship. 

In his second lecture on “ Liquid Air as an Agent of 
Research,” delivered at the Royal Institution, says The 
Engineer, Professor Dewar continued his remarks on 
the critical constants of gases, and brought forward 
some interesting speculations founded on this extension 
of certain laws, known by experiment to hold good at 
accessible temperatures, to bodies which one ecoul.l 
never hope to be able to examine in the liquid state. 
With regard to the theory that carbon is a very 
important constituent of the sun, he pointed out that 
the density of the latter was 1:4. Supposing it to 
consist of carbon at the critical temperature, its density 
when cooled to liquefaction would become 4°'2, aecord- 
ing to known laws, and if it were cooled to the tempera- 
ture of this earth, its density would increase by some- 
thing like one-quarter. Therefore, the density of the 
inaterials of the earth—which was 5°5—did not appear 
to be far removed from the density of the sun at the 
same temperature. The lecturer, for the first time in 
public, froze a specimen of argon, supplied by Lord 
Rayleigh, to the solid state by means of liquid air at a 
temperature more than 200 degrees below zero. 

Working in the physical laboratory of the Massachu- 
setts Institute of Technology, Mr. R. W. Wood has 
succeeded in producing diffraction phenomena with 
Roentgen rays, says Nature. The source of the rays 
was an arc-like discharge between two very small 
beads of platinum ina high vacuum. The discharge 
bulb was only about an inch in diameter, while the 
radiation—which came from an area about the size 
of a pin head-—was strong enough to show the bones 
in the forearm. The “arc” appeared to be a 
new form of cathode discharge, and could only be pro. 
duced under peculiar conditions. Mr. Wood used a 
tube with a platinum slit 0°1 mm. wide, mounted 
within the bulb at a distance of 2 mm. from the radi- 
ating bead. The second slit of variable width was 
placed at a distance of 10 cm. from the first, and the 
photographic plate at distances varying from 10 to 30 
em. from this. The images of the slit on the plate 
showed a distinct dark line on each edge, which 
could only be explained on the supposition that inter- 
ference occurred. The plate was at too great a distance 
from the slit for such an effect to be produced by 
reflection of the rays from the edges. Images of fine 
wires showed similar phenomena. 
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THIRD RAIL ELECTRICAL EQUIPMENT OF THE NEW |ered intoa row of bins located on the outside of the boiler 


YORK, NEW HAVEN AND HARTFORD RAILROAD. 
(Continued from SCIENTIFIC AMERICAN of June 
12, 1897.) 


house, and from these it is drawn off as required into 
small trucks, which run onatrack parallel with the wall 
of the building. From this track it is switched on to 


In our previous notice of the electrical equipment of | another track, which runs at a convenient distance from 


a portion of the lines of the New York, New Haven and | the furnaces. 
Hartford Railroad we stated that the power house at | trucks into the furnace. 


\ 
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Berlin was a plain rectangular structure 
106 feet in width by 117 feet long, the 
sides and one end being of brick, the \\ 
other end being temporarily boarded up 
until the building shall be extended and | 
completed. The building is divided longi- 
tudinally by a brick partition wall; the 
front portion, or that facing the tracks, is 
two stories in height, the engines and  \ 
dynamos being installed in the upper 
story and the heaters and various acces- 
sories in the basement. The rear half 
constitutes the boiler room. Interior 
views of these rooms will be found on the 
front page of this issue. 

At present the engine room contains 
a 1,200 horse power engine of the cross 
compound type, with a 28 inch by 48 
inch high pressure cylinder and a 48 inch 
by 48 inch low pressure cylinder. The 
flywheel is 18 feet in diameter and weighs 
over 52 tons. The engine dynamo shaft 
is of hollow steel, and the engine is direct connected 
to a General Electric Company’s standard 10 pole, 
850 kilowatt generator of the ironclad type. 

The switchboard shown in the accompanying illus- 
tration is set in a bay built out on the front of the 
building. It is of the standard panel type of the 
General Electric Company and contains seven panels, 
of which three only are at present equipped. Two of 
these are generating panels and the third is a totalizing 
panel. Upon the former are automatic circuit break- 
ers of extra large 
size, with magnetic 
blowout and the 
usual generator pan- 
el equipment ; theto- 
talizing panel carries 
a Form G Thompson 
5,000 ampere record- 
ing wattmeter and 
an 8,000 ampere sta- 
tion ammeter. Four 
cables, each of 850,- 
000 circular mils cross 
section, run from the 
switchboard to the 
third rail. 

The boiler room 
contains ten _hori- 
zontal tubular boil- 
ers, which type has 
been selected on ac- 
count of its ‘‘sim- 
plicity, high econo- 
my, and general re- 
liability.” In setting ; 
the boilers, care has been taken to provide for 
absolutely free expansion in all directions, and espe- 
cially in a direction transverse to the axis of the 
boilers. It will be seen from the illustration that the 
boilers are suspended from two pairs of I beams, which 
rest upon the brick partition walls, the suspension 
rods being linked to straps which are riveted to the 
shell of the boiler. The great height (48 inches) from 
the fire bars to the boiler isa noticeable feature, and it 
was adopted in order to secure a more thorough com- 
bustion and a slower passage of the 
gases to the uptake. It is claimed that 
with judicious firing the uptake tem- 
perature has been kept considerably 
below the normal for this type of 
boiler. The grates are designed for 
burning the half burned coal known 
as ‘‘sparks,” which is recovered from 
the fire boxes of the locomotives of 
the New Haven road. As there are 
several hundred tons of this material 
produced every month, it can be un- 
derstood that it is an extremely cheap 
fuel as delivered in the bins at the 
power house. The pipes which lead 
down through the partition walls and 
below the grate are for introducing a 
mixture of steam and air to supply the 
necessary oxygen for combustion. 
Each pipe is slightly flaring at the 
top, and contains an annular steam 
pipe perforated on its under side. The 
gases pass from the boiler tubes to a 
rectangular flue, which extends the 
fulllength of the nest of boilers, and 
delivers into a cross flue 544 feet wide 
by 8 feet deep, which leads to a chim- 
ney 125 feet in height on the outside of 
the building. The “sparks” is deliv- 


SWITCH 


FOR ELECTRIC HEATERS, 


The fuel is shoveled directly from the 
Swinging trucks are also pro- 


aK i 


nected with the header by a heavy seamless copper 
9 inch pipe bent to a radius of 84g feet. The throttle 
valves are placed at the junction of these pipes with the 
header, the valves being all of the balanced type. 
Steam is led to the engine by 12 inch wrought iron 
pipes with bends of large radius. The piping of the 
accessory steam plant is so arranged that the engines 
may be run as condensing or non-con- 
densing. Each side of the engine can be 
run independently and the feed may or 
may not be heated, at the option of the 
engineer. 

In the illustration showing the various 
ear couplings will be noticed the electri- 


ELECTRIC HEATERS FOR CLOSED CARS. 


vided for carrying away the ashes. Special care has 
been taken in designing the boiler fronts, which are 
held in place by clamps, and may be taken down 
separately in a few minutes by loosening the clamps— 
an arrangement which will commend itself to practical 
men at first sight. 

Another point which has received special attention 
is the arrangement of the steam piping. Col. Heft 
does not believe that it is good policy to put in a costly 
duplicate system of piping, and he is of the opinion 


that satisfactory results may be obtained by exercising 
care and good judginent in the design and erection of 
a single system. Accordingly, every provision has 
been made for free movement of the piping under ex- 
pansion and contraction. In the first place, a 20 inch 
wrought iron header runs the entire length of the 
boiler room, at a height of eight feet above the boilers. 
It has a free longitudinal movement upon rollers, 
which are carried upon brackets attached to the cen- 
tral partition wall of the building. Each boiler is con- 
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ELECTRIC CAR COUPLING. 


eal car coupling or connector-box. In the 
__ earlier experiments considerable trouble 
was experienced at the exposed point 
where the wires entered the motors, and 
the connector box was designed to over- 
come the difficulty. The connection 
consists of a hollow brass tube, split at 
the outer end to give it a tight grip of 
the motor wire, and incased in a wooden 
plug. There are two of these and they 
enter a connector box located beneath 
the front end of the platform, as shown 
in the engraving, the box being closed by 
a lid when it is not in use. 

The closed cars are each provided with 
sixteen electrical heaters, which are placed beneath the 
seats as shown in the sketch. The degree of current and 
therefore the temperature is regulated by means of an 
electrical switch of special construction. There are four 
graduations on the dial: full, half, low, and off. The 
dial, which is movable, has the brushes attached to its 
inner face, and these move upon a series of contacts on 
the fixed plate. In order to reduce the spark on open- 
ing or closing the switch, the switch lever is formed 
separately from the knife, the former being hinged to 
the latter near its 
junction with the 
switchboard. Nor- 
mally the knife is 
held against the lever 
by the tension of a 
plate spring; but 
when the lever is 
pulled open the two 
are separated, the 
knife snapping sud- 
denly against the 
lever as it leaves the 
contacts and reduc- 
ing the duration of 
the spark. 

The heaters in each 
coach are connected 
in series with each 
other and form a 
complete circuit ex- 
tending down on one 
side of the car and 
up on the other, in 
which all of the six- 
teen heaters are included. This circuit, known as 
the series wire, has no connection with the heat- 
regulating switch, neither is the positive (trolley) nor 
the negative (ground) side of the current supply 
permanently connected to any portion of this cir- 
cuit. A variable ground and trolley connection is car- 
ried by the regulating switch and can be applied by 
means of tap wires to one or more points of the series 
wire or circuit, according to the amount of heatrequired. 
As the heat generated is directly proportionate to the 
amount of current flowing through 
the wires of each heater, and as this 
flow of current is governed by the 
combined resistance of the heaters 
through which the current must flow, 
it is but necessary to vary the number 
of heaters between a point where the 
current enters and where it leaves again 
in order to regulate the temperature 
to any desired degree. 


—_—_-¢ —____ 
India’s Severe Earthquake. 


Dispatches from Calcutta, dated 
June 14, state the gravity of the 
earthquake shocks of June 12. An 
extensive area was affected and much 
misery was caused among many of 
the poorer Europeans and natives. 
The shocks were felt over a large 
territory and traffic on the Eastern 
Bengal Railroad was_ interrupted. 
Bridges have been damaged and a 
train was overturned on the Assam- 
Bengal line. The heat prevailing is 
the highest on record, 126 degrees 
in the shade having been registered 
at the Jacobabad, on the frontier of 
Belochistan. 
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THE MECHANICAL BASEBALL PITCHER. 


We present some engravings of Prof. C. H. Hinton’s 
This new gunpowder 


mechanical baseball pitcher. 
gun for pitching a baseball was tried at the Princeton 
ball field on June 8, 9, and 10. The apparatus was put 
into position and expert 
players were allowed to 
bat the ball. The result 
of the test was very suc- 
cessful, the ball being 
discharged by electricity. 
The tension was varied 
and drop and curve balls 
were discharged by the 
gun with ease. Prof. 
Hinton has provided us 
with the following descrip- 
tion of his interesting me- 
chanical pitcher. He says: 

The problem of pro- 
ducing by inanimate me- 
chanism the equivalent of 
a ball pitched by the hu- 
man hand divides itself in- 
to three parts. 

First, the projection of 
a ball so that its velocity 
varies within narrow lim- 
its, and its direction is ac- 
curate. 

Secondly, the imparting 


to a ball so delivered a spin or rotation about an axis| without shock. A _ baseball is elastic. 


sons of the effectiveness of the long tube appear to 
be two: In a long tube, the complete combustion of 
the powder is secured and the maximum amount of 
gas in each case produced. With such a tube, also 


the delivery of the expanding gases on the ball is effected 


THE BASEBALL CANNON. 


If an elastic 


which does not coincide with the direction of flight, | body is hit a violent blow when confined in a tube, its 


but lies at right angles to it. 


lateral expansion causes it to jam, and when released 


Thirdly, the providing an equivalent or substitute] from its momentary arrestation the gases heaped up 
for the motion of the pitcher’s arm preparatory to the | behind it urge it on with great velocity. 


delivery of the ball. The most natural plan to pursue 
in seeking to reproduce a pitched ball by inanimate 
mechanical means is to construct a catapult. 

An instrument of this kind capable of projecting a 
fairly accurate straight ball is not difficult to make, but 
when it comes to combining a rotator with the project- 
ing apparatus, the problem assumes a different aspect. 
And even if a solution were arrived at, the construction 
would, for the special purpose for which it is designed, 
be impracticable, on account of its cumbrous nature. 

The moving parts and guides must, in their weight 
and friction, far exceed the inertia of the ball, and a 
source of energy vastly disproportioned to the effect 
produced would be needed. 

Such, at least, were the considerations which led me 
to abandon the construction of a catapult pitcher and to 


A straight ball of fairly uniform velocity being thus 
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CROSS SECTION OF THE BASEBALL GUN. 


adopt the expansive force of gunpowder acting behind | obtained, the rotation round an axis perpendicular to 


the ball in a tube, as the source of projectile force. 


the line of flight is obtained by prolonging the inner 


With the simple and satisfactory means, however, of | surface of the tube in two separate lines widely distant 
producing rotation described below, a catapult form | from each other, so that when the ball leaves the bar- 


of pitcher does not seem to be at all impossible. 


Adopting powder and a tube, it is by no means the| longation of the tube. 


case that a true and accu- 
rate ball can be produced 
without further thought. 
Ifthe powder is ignited 
in a small chamber behind 
the ball, the most varied 
effects follow. The ball 
sometimes fails to travel its 
course, sometimes flies with 
prodigious velocity. When 
a short barrel is used, the 
results are better; but the 
most absolute accuracy in 
loading and uniformity in 
wadding are requisite. The 
whole condition, however, 
changes as soon as a long 
tube of small caliber is tra- 
versed by the exploding 
powder before it emerges 
iuto the large barrel in 
which the ball is held. 
. With such an arrange- 
ment, the difficulty of 
sending one ball after 
another with a uniform 
velocity disappears. In 
the experimental model 
and in the light gun, illus- 
trated herewith, a tube of 
25 inch internal diameter 
and of a length of about 4 
feet is used. The results 
would probably be still 
better and more uniform 
with a tube of 30 caliber, 
the length being the same. 
It is certain that a tube 
of 44 caliber, even though 
a little longer, is compara- 
tively extreme!, unrelia- 
ble. ‘Lue tube may be 
straight or coiled. If cofl- 


rel it is touched in two spots and retarded by the pro- 
This is effected by means of 


“fingers,” thin plates of metal, which, fastened to a 
ring movable round the muzzle of the gun, project 
over the thickness of the barrel, so that their edges 


, | are in a line with the interior of the tube. 


These fingers are curved and covered with rubber. 
The ball, on leaving the 
barrel, owing to their curv- 
ature presses itself against 
them more and more. 
Gwing to the nature of the 
substance with which 
they are covered, the ball 
slips very little. It tends 
to roll, and roll, not on a 
full circumference, but on 
two small circles near the 
poles. - It thus obtains a 
velocity of spin greater 
than that which it would 
have if it traversed its 
course rolling against a 
surface instead of flying 
through the air. This spin 
gives it the curved path. 

The cap which carries 
the fingers can be turned 
round on the muzzle of the 
gun so that any required 
curve can be obtained. 

The ball curves in that 
direction toward which the 
front is moving. Hence, if, looking along the gun, the 
fingers are put on the right hand side, the curve will 
be an in curve, that is, toward the observer’s right hand. 

With fingers seven inches long, slightly curved, and 
covered with one-eighth inch rubber, the gun will 
send balls varying from right to left of a mark by 
only a few inches, and making a curve of nine or ten 
inches deviation from a straight line. 

With fingers more strongly curved, the deviation of 
the ball is greater, but the accuracy is impaired. Pro- 
bably with longer fingers of slight curvature a greater 
deviation could be obtained without loss of accuracy. 

In order to obviate any dangerous velocities, and 
thus make the gun perfectly safe, the breech, which 
closes the barrel immediately behind the tuhe for the 
delivery of the expanding gases, is made movable. It 
fits easily in the barrel, and the necessary obstruction 
to the powder gas is secured by means of packing. 
The breech is pressed forward by a spring coiled in 
the part of the barrel behind it. The spring is so 
regulated as to press on the movable breech with the 
same force that the powder does when driving the ball 
at such arate as to traverse 60 feet in six-tenths of a 
second, that being the speed at which a ball of fair 
velocity is pitched. If, for any cause, the pressure in 
the barrel becomes greater than that necessary to pro- 
duce this velocity, the breech is pressed back and an 
aperture in the side of the 
gun is thereby made ac- 
cessible to the gases, and 
thus the pressure on the 
ball is relieved. 

Without the movable 
breech, a ball which fits 
tightly in the barrel is a 
possible source of danger, 
on account of the high ve- 
locity with which it is pro- 
pelled. With it a tightly 
fitting ball is driven out 
more slowly than one 
which fits properly. 

The breech is kept in 
place against the spring 
by a rod passing through 
an opening at the end of 
the gun, and secured by a 
nut. 

Variation of speed with- 
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out a change of cartridge 


can be obtained by shift- 
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ed, a slightly heavier 
charge is needed. The rea- 


GUN FOR DELIVERING A CURVED BALL AS USED ON THE PRINCETON BALL GROUNDS. 
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ing the position of the 
breech. If it is drawn 
back so as to leave a 
space behind the ball, a 
“windage” is provided, 
which moderates the speed. 

There are difficulties, 
however, of a psychologic 
nature in the way of the 
successful use of the gun 
as hitherto described. The 
ball comes too suddenly ; 
there is nothing to com- 
pensate for the motion of 
the pitcher’s arm. As a 
substitute, signals of vari- 
ous kinds have been tried, 
but an effective plan, and 
the one at present adopt- 
ed, is to dispense with 
the necessity of signals 
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altogether. By means of a very simple electrical ar- 
rangement the batter fires the gun himself. When 
throwing his foot forward to take the position for 
striking he presses on a plate, breaks an electric circuit, 
and so releases a spring which pulls the trigger. He 
thus, after a few trials, is able to know the exact in- 
stant at which the ball willappear at the mouth of the 
gun, catches it with his eye at the moment of its emer- 
gence, and finds no difficulty in following its course. 
The problem of delivery is thus altogether eliminated, 
and a practice ball is sent which can be judged en- 
tirely by its course in the air. For general use a trig- 
ger must be devised which gives a short but definite 
interval between the pull on the catch and the explo- 
sion of the cartridge. With such a trigger the batter 
can accustom hiiself to the delivery of the gun when 
fired by another than himself as easily as to the deli- 
very of a pitcher. 

The fingers form the essential feature of the gun, 
and they, it may be observed, can be used with any 
form of projector. A catapult is in the process of 
construction in which a rigid arm moved by springs 
is suddenly arrested. The arm carries the ball in 
a holder, from which project two curved rods. At 
the moment of arrestation the rods are momentarily 
stationary, the ball then, rolling along them exactly as 
in the case of the gun, acquires a spinning motion. 

But, on account of portability, ease of manipulation, 
and handiness, the gun appears to be the preferable 
forin, and it remains to be seen whether it will supply 
the need which exists in baseball—the need of a gener- 
ous supply of curved balls for practice. 

_ +0 

The Passing of the Narrow Gage in America. 

The passing of the narrow gage is again evidenced 
by the transformation of the track of an Iowa road 
from a gage of three feet to that of standard, which 
has just been accomplished without interrupting traffic 
an entire week day, says the International Ticket 
Agent. The road referred to, the Des Moines and 
Kansas City, having 112 miles of narrow gage track, 
was operated in connection with a standard gage road, 
the Keokuk and Western, 148 miles long, under the 
same ownership and management, making diversity of 
gage particularly undesirable. By widening 72 miles 
a continuous line 220 miles long is established between 
two important cities, and the immediate result will 
doubtless be increased traffic and reduced expenses 
from abolishing transfer of freight and passengers. 


Forty miles of the road are left unchanged for the 
present, but will inevitably join the majority ere long. 
Besides this, the only narrow gage track remaining 
in Iowa is that of the Burlington and Western and 
Burlington and Northwestern roads, aggregating 123 
miles. These roads, which are conjointly operated, 
independently of the C., B. and Q. system to which 
they belong, are so situated that they are giving pretty 
satisfactory results, although their ultimate change to 
standard gage may be considered certain. 
ii 

New Facts About Fishes. 

Prof. A. E. Verrill, of Yale, has recently received 
new details concerning the great octopus which was 
found some time ago on the shore near St. Augustine, 
Fla. The professor classifies it as a species distinct 
from all known forms and proposes as a name for it 
Octopus giganteus. The part washed ashore was of 
at least six tons weight, which was about half its 
weight when living. The true length of the body is 
about 21 feet with a maximum width of about 7 feet 
and a diameter of at least 5 feet when living. Prof. 
Verrill thinks that two posterior stumps, looking like 
arms, may be the remains of lateral fins. Some of the 
arms were probably about 73 feet long. The dimensions 
of the Florida octopus are decidedly larger than those 
of any of the Newfoundland specimens which Prof. 
Verrill brought to public attention years ago. Prof. 
Verrill adds that the species is probably one of the 
kind upon which the sperm whale feeds regularly on 
our Southern coasts, and that the specimen found may 
have had suckers as large as a dinner plate, correspond- 
ing to the size of suckers once described to him by a 
trustworthy whaling captain. 

In a number of the American Journal of Science, 
Prof. Verrill describes some singular nocturnal changes 
in the colors of fishes and their curious habits when 
sleeping at night. His observations were made be- 
tween midnight and twoo’clock A. M., the gas jets near 
his aquaria being turned as low as possible. Most fish, 
the professor says, sleep very lightly and are roused by 
almost imperceptible vibrations of air or water. Flound- 
ers thus seen sleeping at night showed their dark mark- 
ings much more strongly than by day, and the same 
was true in greater or less degree of the markings of 
certain minnows, king fish, the black sea bass and 
trout, the latter becoming much darker by night than 
by day. This change is of a protective character. De- 
scribing other changes, Prof. Verrill says : 


Other fishes, however, show much more remarkable 
changes. Among these the scup or porgy is one of the 
best examples. This fish, when active in the daytime, 
usually has a bright silvery color with iridescent tints. 
But at night, when asleep, it has a dull bronzy ground 
color and the body is crossed by about six transverse 
back bands. When one of these fishes with this colora- 
tion was awakened by suddenly turning up the gas, it 
immediately assumed the bright silvery colors belong- 
ing toits daytime dress. This experiment was repeated 
many times on different individuals with the same re- 
sult. As this fish naturally rests among eel grass and 
seaweeds, the protective character of its nocturnal 
colors is obvious. 

A common file fish was observed that presents a very 
decided change in color pattern. This species in the 
daytime is mottled with brown and dark olive green 
and the fins and tail are a little darker than the body, 
but when asleep at night its body becomes pallid gray 
or nearly white, while the fins and tail become decidedly 
black. These colors are deci:ledly protective at night 
or in a feeble light among rocks and weeds, where it 
lives. This and other species of file fishes when sleep- 
ing would usually rest on the bottom with the back 
leaning against the glass of the aquarium or against a 
stone at a considerable angle. 

The common tautog or black fish has the curious 
habit of resting upon one side, half buried among 
gravel, or partly under stones, and is often curved in 
strange positions. It is easy to imagine that the 
flounders originated from some synmuetrical ancestral 
form that acquired, like the tautog, the habit of rest- 
ing upon one side, at first only when sleeping, but 
afterward continually, owing to the greater protection 
that this habit and its imitative coloration afforded. 
The one-sided coloration and the changes in the posi- 
tion of the eyes, etce., would gradually follow in accord- 
ance with well known laws of evolution. 

The common squid was observed sleeping on several 
occasions. At such times it rests in an inclined posi- 
tion on the tip of its tail and on the basal parts of the 
arms, which are bunched together and extended for- 
ward, so that the head and anterior part of the body 
are raised from the bottom, so as to give room for 
breathing. The siphon tube is then turned to one 
side. Under these circumstances the color is darker 
and the spots more distinct than when it is active, 
owing to the expansion of the brown and purple 
chromatophores. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


STEAM TURBINE.—Louis Bollmann, Vi- 
enna, Austria-Hungary. This invention, also patented 
in the principal European countries, is for turbines 
worked by steam or gas, and provides for reducing the 
speed at which such motors have heretofore been rotated, 
and expanding the stcam or gas uscfully to a high degree. 
It. comprises a bucket wheel with guides at the entrance 
and exhaust sides, and central plates adapted to receive 
steam at high pressure, while plates surrounding the first 
named plates have mixing chambers for receiving steam 
from the first named plates and openings for the admis- 
sion of air. The central plates draw or throttle the high 
pressure steam and form it into a flat or conical jet to be 
mixed with a proportional large quantity of air or gas of 
low pressure, the invention contemplating a serial tur- 
bine having more than one circle of buckets and guides 
with their plates. 


LOcoMOTIVE ENGINE. — Charles H. 
Booth, New York City. A large tender, having driving 
wheels and driving engines recciving steam from the 
main engine, is provided by this invention, the driving 
and fuel carrying capacity being such as to allow for long 
tuns without stopping for fuel and water. On the for- 
ward truck are a high and a low pressure cylinder, the 
latter exhausting into the smoke stack, and connected to 
the rear of the main engine are a high and a low pressure 
cylinder on the truck of the tender, the exhaust here 
being into the water tank of the tender, which has drive 
wheels arranged under its overhanging sides. 


Railway Appliances. 


Switch OPERATING DEVICE.—Eduard 
von Haken, Charlottenburg, Germany. Pivoted cen- 
trally in the bed of the railway, according to this inven- 
tion, is a three-armcd lever, one of the arms being adapted 
to engage a switch point, and the other two arms, which 
extend rearwardly from the switch, having at their ends 
each a cam lying within the flange groovesof the rails. A 
vertically movable rod at eachside of the car platform is 
held normally raised by a spring, but to move the switch 
point one of the rods is depressed to run through the 
flange groove of the rail and strike the cam. When one 
cam is within the rail groove the other will be out- 
cide its groove, and vice versa. 


Bicycles, Etc. 


PNEUMATIC T1IRE.—John Carlyle Ray- 
aond, New York. A tire made of 4 series of interlocking 
rubber sections, according to this invention, is contained 
within a casing of canvas or other suitable material, the 
casiug being slotted at the inside, and its sides fastened 
to a rim in which are door closed openings giving access 
to each section, and permitting of conveniently removing 
any one of the sections through its door. Set screws 
fasten the overlapping ends of adjacent doors. and should 
one section become punctured, it may be conveniently 
removed and a new one inserted without deflating the 
remaining sections or disturbing their positions on the 
wheel. 


PNEUMATIC HANDLE.—Seward M. 
Gunsaul, Omaha, Neb. To take the place of the ordi- 
nary rigid, inelastic bicycle handle, this inventor has de- 
vised a handle with elastic body or casing secured to an 
iron stem with a bore at its outer end in which is fitted 
an air inlet and outlet valve. Provision is made for the 
admission and escape of air and easy regulation of the 
degree of distention and firmness of the body by the 
same valve attachment, which is perfectly protected in 
the bore of the stem, withont unsightly projection. The 
elastic body of the handle may be of rubber or other pre- 
ferred fabric. 


BIcYcLE ALARM.—John L. Leavitt, 
Albuquerque, and Emil Bibo, Bernalillo, New Mexico. 
According to this invention a gong is held by aclamp on 
the inside of one of the members of the front fork, the 
gong having a tubular hub in which slides a plunger, the 
forcing of which outward brings the outer end of a 
tongue of novel form in contact with projections or lips 
on the spokes of the wheel, causing the gong to sound, 
while, if the tongue be forced still farther out, the ham- 
mer is free {72 vue gong and the alarm makes only a 
buzzing, whistling or rattling sound. The alarm may be 
intermittent or continuous, as desired. The plunger and 
tongue are forced outward by a lever having a link con- 
nection with a lever fulcrumed on the handle bar. 


BICYCLE GEAR.—Joseph Wheatley, 
Memphis, Tenn. According to this improvement, a 
sprocket wheel on the rear brace bar, under the seat, is 
rotated by a chain whose ends are connected to pedal 
levers whose rear ends swing on the axle of the rear 
wheel, the levers being connected near their forward ends 
by a strap extending around a roller on a depending 
hanger. The sprocket wheel is a bevel gear meshing 
with two bevel gears loosely mounted on a shaft at right 
angles, rotating in bearings on the rear fork, and rigidly 
mounted on this shaft, at the outer side of each bevel 
gear, is a ratchet wheel engaged by dogs. There is also 
tigidly mounted on the shaft a sprocket wheel from 
which a sprocket chain extends to the sprocket wheel on 
the rear wheel axle. This gear is designed to facilitate 
attaining a high speed and give a notable increase of 
power. 


Mining, Etc. 


SAFETY GRIP FOR MINING CaGES.— 
William H. Beakey, Walkerville. Montana. An appli- 
ance by which a cage may be easily and safely stopped at 
any time or place, in case of accident, is provided by this 
invention. In the shaft are vertica’ guides «nd locking 
mechanism to engage them, the mechanism being con- 
nected with a lever arm normally engaged by a pivoted 
crab, there being a lever and connecting rod to operate 
the arm and a catch to support the lever. By depressing 
a hand lever, a crab is raised to release the lever arm, 
which rotates gears to throw toothed cams into locking 
engagement with the fixed vertical guides on the sides 
of the shaft. 


Mechanical. 


WRENcH.—Henry A. Smith, Elgin, Il. 
This is an adjustable “ alligator” wrench, of light weight, 


strong’and inexpensive to manufacture, and capable of use 
in any way in which a monkey wrench may be applied, but 
particularly adapted for holding round objects. The ad- 
justable jaw is closed by a nutand screw, entirely discon- 
nected from the jaw, and opened by a spring when re- 
leased from the tension of the screw, the latter serving in 
a great measure as a brace for the movable jaw, enabling 
the wrench to be used on very heavy objects within the 
range of its adjustment. The wrench is flat, taking up 
but little space, and is designed to be especially conve- 
nient and handy for a wide variety of uses. 


BaR AND SHAFTING TURNING Ma- 
CHINE.—Jacob Fitz, Hanover, Pa. In this machine the 
head may be arranged to turn or used stationary and 
put on the ordinary lathe carriage. The tubular stem 
has a face plate on which tools are held to be movable 
in and out, a tool biock for each tool and the blocks be- 
ing engaged by an adjusting band, a beveled surface be- 
ing provided whereby the band may force the blocks in- 
ward and so adjust the tools correspondingly. Carriers 
on opposite sides of the stem are provided with means 
for clamping the shaft, and the carriers may be engaged 
with or feed from the feed screw. 


Roor FrRAmMiInG Toou. — John Park- 
hill, Rochester, Minn. This invention relates to a for. 
merly patented roof-framing tool of the same inventor, 
and provides a tool principally designed for automatically 
indicating and marking the proper side bevel of a jack 
rafter of any pitch. It has a member with a straight 
marking edge in the plane of a bearing, and a finger piv- 
oted thereto about an axis arranged transversely of the 
marking edge, to swing in line with the marking edge and 
at an angle to the plane of the bearing. 


Agricultural. 


CuUTIVATOR.-- Talbot Andrews, Mon- 
mouth, Ill. This invention is for an improvement in 
wheeled straddle row cultivators for corn and cotton, 
the cultivating devices being adapted to act on two rows 
of corn at once, and being shiftable laterally by levers 
without necessitating any change in the direction of the 
team. The draught attachment has a three-horse evener 
by which the draught of the middle horse equals or bal- 
ances the other two. There are two double sets of cul- 
tivating devices, each set being composed of two gangs 
of rotary disks, a vertical arch which rigidly connects 
them, and two pivoted draught bars attached to the 
gangs and arch. The bars may be adjusted different 
distances apart, thus contracting or widening the arches, 
according as it is desired to have greater or less space be- 
tween the two sets of disks. 


MILK AERATOR. — John Littlejohn, 
Aurora, Ill. To eliminate from fresh milk the animal 
gases, odors and heat, rendering the milk more pure and 
palatable and enabling it to be kept a longer time with- 
out becoming rancid or sour, this inventor has devised a 
novel straining and spraying device to accomplish the 
aeration in one operation as the milk is transferred to 
the cans in which it is to be shipped or stored. The 
milk is passed through a strainer into a receiver, a bot- 
tom flange of which has upwardly opening holes to 
spray the milk up against the walls of a surrounding 
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vessel, from which it falls in drops or a thin shect, to be 
again divided by perforations in the bottom of a pan be- 
low. From a still lower pan the milk is conducted 
through a cooler to the storage or shipping cans. The 
pacts are all detachably connected, to facilitate packing 
and shipping. 

CAPTURING AND DESTROYING INSECTS. 
--Joseph Strouhal, Beeville, l'exas. Two patents have 
been granted this inventor for means for destroying in- 
sects destructive to plants and vegctables, more particu- 
larly the fcotton boll weevil, machines being devised to 
run over a row of cotton plants and dislodge the insects, 
causing them to fall into pans where they will be killed 
by poison, the cottonremoved at the same time being 
received upon screens and held out of contact with the 
poison. A wheel-supported frame on which is a driver's 
seat carriesanother movable frame, supporting pendent 
pans and screens, between which, as the machine is driven 
over the field, the plants project upward. According to 
one of the patents, the plants are simply struck by arms 
to dislodge the insects, while, according to the other 
patent, they are brushed by revolving brushes, the latter 
being adjusted higher or lower according to the growth 
of the plants, but in both cases the insects are dis- 
lodged and fall through the screens which support 
the cotton into the poison receptacles. The most ef- 
fective poison for destroying the weevil and its eggs and 
larvee is composed of turpentine, crude kerosene oil and 
carbolic acid. 


Miscellaneous. 


CoPpyING CAMERA STAND. — Owen 
Linley, London, England. ‘To facilitate the production 
of negatives to be used in making “ process” engrav- 
ings, this inventor has devised a camera in which gear- 
ing connects the camera front with the sliding copying 
board, to shift the latter in its own plane in correlation 
with the focusing motion, so as to maintain constant 
during the focusing the predetermined position of the 
picture on the focusing screen, and enable the camera 
to be adjusted for dimension and focusing while con- 
tinuously viewing the picture on the screen. Links con- 
nect the slide rest with a hand lever at the back of the 
camera. and a micrometer screw stop limits the rearward 
movement of the screen carrier. There is also a me- 
chanism for adjust‘ng the ruled screen within the 
camera in front of the plate. 


AUTOMATIC FLUID GOVERNOR. — 
George W. Browne, Brooklyn, N. Y. A governor more 
especially designed for use on gas supply pipes has been 
devised by this inventor. It comprises a casing with 
longitudinal bore, at one end of which 1s a bell-shaped 
mouth engaged by a valve, while a chamber at the other 
end is connected with a supply, the chamber having a 
movable and perforated bottom for increasing or dimin- 
ishing its capacity. The ball valve in .he bell-shaped 
mouth of the bore regulates the amount of gas delivered 
automatically to the desired quantity, irrespective of the 
pressnre in the gas mains. 


Notg.—Copies of any of the above patents will be 
fnrnished by Munn -& Co. for 10 cents each. Pleare 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for insertion under this head is One Dollar a 
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ing week's issue. 


Marine Iron Works. Catalogue free. 
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Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
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Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Concrete Houses — cheaper than brick, superior to 
stone. “ Ransome,” 757 Monadnock Block, Chicago. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De la Vergne Refrigerating Ma- 
chine Company. Foot of East 135th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 
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(7167) C. F. H. K. says : Will you please | 5 
let me know what kind of acid will change the color of 
blue print photography paper toadark brown? Also 
how much to use of it and how long to use it, and if 
you use it before, or after washing the prints. 


A. Borax ......se0005 
Hot water. 


When cool add sulphuric acid in small quantities until 
blue litmus paper turns slightly red, then add a few 
drops of ammonia until the alkaline reaction appears and 
red litmus paperturns blue. hen add to the solution 
154 grains of red crude gum catechu. Allow it to dis- 
solve, with occasional stirring. The solution will keep 
indefinitely. After the print has been washed out in the 
usual way, immerse it in the above bath a minute or so 
longer than it appears when the desired tone is reached. 
An olive brown or a blackish brown is the result. 


NEW BOOKS, ETC. 


ELECTRIC POWER TRANSMISSION. A 
Practical Treatise for Practical Men. 


By Louis Bell. New York: The W. 
J. Johnston Company. 1897. Pp. 
491. Price $2.50. 


The familiar power house of the Niagara Falls generat- 
ing plant gives the subject for the frontispiece of this ex- 
haustive book. It really seems as if an adequate treat- 
ment was at last given to an all-important subject. The 
design of the author has been to avoid the foliowing up 
of the abstract mathematics cf the subject, simply intro- 
ducing such conditions as are quite essential to a proper 
treatment of the subject. He devotes his energies on 
the other hand to putting into tangible shape the most 
recent results in this branch of electrical science. At 
the same time he seems to have avoided giving the work 
the unsutisfactory aspect of a purely theoretical one, and 
on turning over its pages it seems evident that an excel- 
lent contribution to a subject hitherto inadequatcly 
treated is here to be found, It docs seem as if the index 
for so comprehensive a book might have been considera- 
bly greater in extent. 


SEWER FLUSHING DIAGRAMS. Showing 
how far the Disehareve from a Flush 
Tank will give a Self-Cleansing Vee 
locity. S. H. Adams. New York 
Spon & Chauiberlain, 12 Gorthiadt 
Street. London: E. & F. N. Spon, 
125 Strand. Price $5. 


Theee diagrams are devoted to data relating to the ac- 
tion of pipe sewers established by actual tests, and, de- 
spite its somewhat high price, it is to be treated as a sine 
qua non in advanced enginecring practice, and hence re- 
ceives our commendation. 


REISSMANN’S RAFTER AND POLYGON 
GAGE. Copyright 1897. Price 30 
cents. 


This diagram is somewhat in thesameline as the one 
just spoken of, and iz designed for the use of carpenters. 
It gives rules for laying out complicated roofe, measuring 
the timbers and framing complicated roofs iu general. 


The Bridgeport Wood Finishing Com- 
pany have recently issued, more especially for the use of 
architects, a specimen book containing samples of differ- 
ent woods finished with the Wheeler wood filler and the 
Breinig stains. which is something quite remarkable in 
the way of catalogue work. The book contains forty- 


eight specimens of oak, mahogany, cherry, cypress, ma- 
ple, whitewood, sycamore, curly birch, pine, ash, etc., 
mounted on heavy cardboard, their finely finished sur- 
faces protected by layers of soft cotton, and all showing 
the great beauty which can be developed in clearly bring- 
ing out the natural grain of a wood and finishing it with 
a high polish, which the materials farnished by this com- 
pany render entirely practicable. The samples given are 
but a small percentage of the kinds of wood on which 
these finishes are applied, but the book forms a volume 
almost as large as a dictionary. 


The 1897 catalogue of the Keuffel & 
Esser Company, of New York, has considerable new 
mattcr, and its entire text and illustrations are well worth 
the attent.on of artiste, draughtsmen, surveyors, architects 
and engineers. The book has 424 pages. aud we are in- 
formed that 400 of its engravings are separately copy- 
righted, as well as the text. The company has long held 
a leading position as manufacturers and importers of 
drawing materials and surveying instruments, and has a 
most enviable reputation for furnishing the widest va- 
riety and the very highest qualities of everything which 
any one may desire to purchase in their line. The read- 
ing matter of the book also affords a most excellent 
guide toa sound judgment when one is selecting either 
instruments or materials. 
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TO INVENTORS. 


An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patentsat homeand abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


JUNE 15, 1897, 


AND EACH BEARING THAT DATE. 


LSee note at end of list about copies of these patents.] 


Acid, making lactic, P. Roosen....................++ 

Advertising annunciator for cars, electrical, Orr 

PND siecreSacd sesaa sc sista steele acetate tes ceecas eae 

Air brake hose coupling, J. Redfern............... 
Alarm. See Train alarm. 

Armature for dynamo electric machines, H. H. 

BUGS Saaiteasdaaste jodie Fantasie sate sisi des eases ae 


Axle Dox, vehicle, Felumlee & Fink................ 584,680 
Bag. See Mail bag. Paper bag. 

Bail and handle for Vessels” combined, P. = 

Witcher. 
Band cutter and feeder, I.. D. Parmle: 
Banjo harp attachment, A. A. Farlan 
Basket, I. B. Seeley 
Basket, fruit, R. $s 
Battery plate and produci 


W. P. Patton.............05 
Bed or couch, interconvertib] 75 
Bed, studio folding, J M. McCoy 699 
Bedclothes clamp, H. 8. Colto 584,329 
Bell, bicyck, N. T. Mills. 584,389 
Belt, concentrator, G. Gat 584,501 


Belts, adjustment for concentrator, 
Bench. See Wash bench. 
Benzyl] morphine, J. F. F. Von Mering. 


Bicycle, M. A. Harris............ . 584,685 
Bicycle brake, H. G. Borgfeldt. < 5 

Bicycle brake, W. H. Hart...... + 584,645 
Bicycle changeable gear, T. S. Drummond « 584,68 

Bicycle frame, E. Baum et al.. 584,316 
Bicycle pannier ¥. C. Bartlett... 584,662 
Bicycle pedal, k’. H. Bolte et a 584,453 
Bicycle saddle, E. B. Jarvis. 584,637 
Bicycle support, H. L. Davis. 584,332 
Bicycle support, W. C. Kelly 584,473 


Bicycle support, adjustable, M. Goodman: 
Binder, S. Simons............cee eee 

Bird cage bracket, A. Merget 
Bit. See Bridle bit. 

Block. See Meat block. 
Board. See Ironing board. Plaster board. 
Bobbin, H. A. Mack............cceeeeseeeeeeeeeeeeeee 
Boiler. See Pipe boiler. Steam boiler. 

Boiler water regulator. U.S. Archer...............- 
Bolt. See Shaking bolt. 
Bolt cutter, C. W. Harris 
Bookbinder, S. G. Brown....... 
Boot or shoe numbering machine, S. Snow. 
Boot or shoe setting up or marking machine, 


Bottle, J. Malepart.. 
Bottle, G. C. Phillips 
Bottle, J. E. Welsh.............. 
Bottle, non-refillable, J. Boston. 
Bouquci holder, H. S. Schnell 
Box. See Feed box. 

Box, K. & V. P. Adama.... 
Boxes, jars, canisters, 


Brace. See Skater’sankle brace. 

Bracket. See Bird cage bracket. 

Brake. See Bicycle brake. Emergency brake. 
Velocipede brake. 

Bridge, J. H. Semmes. 

Bridle bit, J. ‘I’. Fogg.. 

Broom Corn sizing machine, 

Burner. See Gas burner. Vapor burner. 

Butter mould, W. D. Marshall 

Calendar or almanac, S. Weghorn. 

Can. See Oil can. 

Car, box, A. W. Stebbins............ cece e eee ee eeee 

Car brake equalizing levers, hanger for, W. H. 
Durant. 

Car coupling, P. Hien..... 

Car coupling, D. C. Miller. 


Car coupling, L. Pfingst.. 584,519 
Car coupling, C. V. Richey.. 584,650 
Car coupling, J. A. Rightmire.. . 584,404 
Car coupling, 1. N. Robertson... 584,706 
Car fender, TI’. W. Vitzeerald. oe 584,469 
Car fender, W. R. Johns.. 584,687 


Car fender, A. Mazzanovich.. Na A 
Car fender and stop, I. Benjamins. 
Car, hand, W. N. Rousey........... 
Car, metallic, C.'T. Schoen. eh aa disanaangs 

Car side bearing, x Tailway, J . C. Wands (reissue 


Car signal, W GUDICZ. iis aie ce decceiesesdessns 584,470 
Car step, extension, I N. Davis « 584,676 
Car ventilation, W. ‘Curlett. + 584,331 
Card holder, 'T.’Shea... . 584,487 
Carpet fastener, stair, romem Triesler. PEP RTE 584,612 
Carrier. See Parcel carrier. 

Case. See Show case 

Cash drawer attachment, A. K. Suddoth.......... 584,426 


Li . 
Caster, B. 
Caster, furniture, bk. uen 
Casting apparatus, metal, J. B. 
Cement, manufacture of, M. W. L 
Chair. See Combination chair. 
Chair and boot black stand, R. Choinanus.. 
Check and waste box or protector, W. P. Goi 
Check protector, C. E. Ongle 
Churn, M. W. Hutchinson 
Cigar package, H. C. Mah 
Cigarette machine, J. D. T’e 
Circuit protecting sounder, 
Cistern cleaner, EH. G. Jaren.. 
Clamp. See Bedclothes clamp. 
Cleaner. See Cistern cleaner. 

Clip. See Mechanical clip. 

Closet. See Sanitary closet. 

Cloth cutter, Sorse & Randall..............ce eee 
Clothes line reel, H. O. Ea ton n 
Clutch, safety, a Richards. 
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ORDINARY RATES. 


Inside Page, each insertion--75 ccuts a line 
Back Page, each insertion -«--$1.00 a line 


(For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. ane notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as cally as Thursday 
morning to appear in the following week’s issue. 


Star 
Lathes sen", 


9 and 11-inch Swing. 
Newand Original Features 
% Send for Catalogue B. 

-4 Seneca Falls Mfg. Company, 
695 WaterSt.,Seneca Falls,N. Y. 


iS) CI IENTIFIC AMERICAN SUPPLE- 
MENT.— Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT Can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 


Foot power 
Screw... 
«Cutting 


ICWER& FOOT] SHAPERS,PLANERS.DRILLS. 
LATHE S.IMASHINESHoP ourrits TodLs 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. O. 


SOMETHING NEW AND GOOD 
eo HALL BICYCLE STAND¢ 


For Cleaning, Adjusting or Exhibiting Bicycles 
smal sp light, ¢ durable, and can be folded in 
8mal) space. "Readily adjustable to any make 
of wheel. All parts of wheel accessible. 
Saves back-breaking labor in cleaning. 


Price $1. 25. Send for circular. Liberal 
discount to dealers. Manufactured by 
WALWORTH MFG. CO., 

20 Oliver St., Boston, Mass., U.S.A. 


LATHES 


FOR 
GUuUNSMITHS, TOOL 
Makers, EXPERI- 
MENTAL ano REPAIR 
WORK, Etc. 

Send for Illus. Catalog. 
W.F. & Jno. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, ILL. 


A mill for crushing ores. 
Equal in efficiency to a 

five stamp battery, and at 
the prospector 


STAMP a_ fraction 
and mining 


of the ex- 
pense, 
capitalist. Send for catalogue. 

GATES IRON WORKS, Dept. ace 


6650 Elston Ave., Chicago, U, S A l L L 


- » PHYSICAL AND SCHOOL RPRRAETE o° 


INDUCTION 
COILS for experi- 


ments in X rays and 
other electrical work. 
( Catalogue Free. = 

E. S. RITCHIE & SONS, Brooxtine, Mass. 


THE CoBURN PATENT TROLLEY TRACK 


STEA 


A boon alike to 


HOUSE DOOR 
HANGERS ~ 


The first made with adjustable track. 
The track can be put up in 30 minutes. 
G27 Send for Book. 


The Cobar Trolley Track Mfg. Co., Holyoke, Mass. 


PRATT’S CONE BELT SHIFTER 


Simple in construction, easily 
applied. Saves TIME to manufac- 
turers, ZROUBLE to Operator, and 

0 be! n orderin; 
width of belt. BiEire 


Vor Belts 1 to 234 inches wide, $3.50 
ss 2{tos * * ie 


C#"Send for catalogue of machinists’ tools 


CHANDLER & FARQUHAR, 
3S Federal St., BOSTON, MASS. 


ueen’s Patent “Triple Plate” 
oepler-Holtz Electrical Machine. 


Can be used at all/ 


Prices range from $25 
a complete line 
2; 
a 
and Apparatus. 
Philadelphia, Pa. 
SIMPLEST, MOST EFFICIENT and DURABLE. 


times of year and in | 
to $50. Circular 
lectrical and 
QUEEN &CO.., Inc. 
ROCK DRILLS 


all kinds of weather. 
on application. We 
sical Instruments 
1011 Chestnut St. 
AIR COMPRESSORS 
Send for Catalogue. 100 Broadway, New York. 


Ask 
3 | : dns Ceiee PRIZE 


If stn want the best CHUCKS, buy Westcott’s 
Little Giant Double Gri 
Drill Chucks, Little Gian 
Drill Cbucks 
Impro wee ed 
Oneida 


tae. Chucks, Geared 
Combination tatue Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Reais oF 
Westcott Chuck Co.. Oneida. N. Y., s 
talogue in English, French, Spanish or erman. 
AT COLUMBIAN EXPOSITION, 1898. 
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Combination chair, G.C. Starcher.................+ 584,529 
Composing machines, machine for making con- 
trollers for, F’. A. JODM8ON............eeeeeee oe 9366 


Composing machines, making controllers for, F. 
A. Johnson 
Co: Computing machine, H. W. By 
uit, flexible, A.’L. Tucker.. 
Copies of printed or written mat 
‘and means for obtaining, W. M. Williams 
Corner plaster strip, J. S. erritt 


Coupling. See Air brake hose cou four 
coupling. Hoop coupling. t or pole 
coupling. 


Crate, folding egg, H.C. Dean. 
Curette, E. D. Saint Cyr, Jr. 


407 
Curler, bare ¢ Cc. Julier..... 584,598 
Current motor, W. P. Fr: 584,342 
Curtain rod, extension, k’. H. Loveless. 4,380 


Cutter. See Band cutter. Bolt cutter. Cloth cut- 
ter. Rotary cutter. 
Cycle fitting, Beecher & Cornforth.................. 
Decorating machine, W. ets asidasis 
Denture, artificial, A. L. Re B.F . 
Designing and che . 8. "Baton 
Desk and seat, school, J. Worthington. 
Diaper protector. C. 3. R. Warren.........- 
Distribution system, E W. Rice, Jr. 
Door lock, R. WOPK 3. 3ccuiseess wae’ 
Door opener, J. Headland.......... 
Door or gate check, R. B. Vaughan. 
Door securer, G. A. Doyle... 
Dress stiffener, G. A. Dod, ge. 
Drill dressing and sharpening machine, rock, W. 
WANIIBS. 2.0.00. eee c cece cece cee cece eee teeeeneees 
Duplicating apparatus, automatic, G.H. Davis.. 
Dust collector tube cleaning device, L. E. Sheets 584,711 
Electric circuit protector, A. L. Creelman......... 584,462 
aaa motor controlling Ta GratAn Ge B. A. 


g 


HE PISZRRSRSEZE 


ge ee 


Electric signal, A. L. Creelman 
Electric sp arks fort signals or theatrical effects, 


product ion of. ‘abulewitsch.............00+6 584,427 
Electromagnet, é. % Scribner....... . 584,416 
Emergency brake, G. M. McLaughlin. « 584, 
End gate, P. O. Gorman. . 584,347 
Engine. See Gas engine. Pumping engine. 


Rotary steam engine. Steam engine. 
Engine cylinders, pressure indicating device for 
steam, W. Unlime er.. 
Engine indicator, J . Waldner. 
Engines off dead centers, ap par us for throw. 
ing, Rauch & Kennedy. Ie abloeasseet 
Engraving and orna menti 
Eaton.. 
Extension ‘table, BE. Bat 


Eyelet, F. k. Hawkins.. 584,354 
Fan, rotary, C. E. Rowe oud 
Fastener, W. RB H. Dow 584,757 
Fastener for garments, 

Richardson...... 584,604 
Faucet, M. A. Marti i 


Feed box, R.S. 
Fence, wire, R. H. 
Fences, /d device for attaching stay wires to, F. 

"Os 


Fender. "See Car fender. Rein fender. 
Filter and cleaner, Tonner & Lindsay. ar 
Finger cap or protector, E. M. Sivils.. . % 
Firearm, recoil operated, G. V. Fosberry. i) 
Firearm, recoil operated, P. Mauser.. » 584,479 
Firearm sight, 1’. J. Dolan....... . 584,629 
Fire escape, D. Cronin....... « $84,025 
Fire escape, Fk. Landenberger. - 684,306 
Fire escape, D. Rich............. . 584,403 
Fishing tackle float, E. E. Wilson. . 584,615 
Floor and ceiling plate, E. P. Waggoner . 584,716 
Flower pot, M. A. W alker . 584, 
Fluid pressure and hydraulic motor, S. B. Bat- 

LOY. easiest eceresse sss leneeces coe mrueeeues - 584,620) 


Fluid pressure regulator, S. H. Kellogg. 
Fuel compressor, 1’. M. Cochrane........ bs 
Furnace. See Garbage furnace. 
Furnace bosh plates, manifold water supply as 

blast, H. G. Bauman. 


Gas, carbureting, A. B. Griffen 
Gas engine, J. Brown...... 
Gas engine, E. B. Dake...... 
Gas engine, Wright & Stephens. 
Gas machine, H. C. Sergeant. 

Gas iaaaaiias apparatus, 


Exley.. 
Gas produc! apparatus, M. 
Gas saving check, A. Kuhne.. 
Gate. See End gate. 
Gate, S. Carmin.. 
Gear for vehicles 3 

able, F. H. Lefroy 
Generator. See Steam era’ 
Glass blowing machine, H. J. Colburn.. Fi 
Glassware, machine for manufacturing, CE 


Blue 

Gold from auriferous material, apparatus for ex- 
tracting, J. J. Deeble. . 

Governor, pneumatic, Pain & Tremain 

Governor, steam engine, E. C. Knapp... 


Grading and ditching machine, M. G. Bunneili.. - 584,323 
Grading and removing dust from pulverized ore, 
etc., apparatus for, Pape & Henneberg........ 584,647 


Grand stand, pavilion, ete, Kaufman & Gronaa:. 
Hammer, brick mason’s, H. C. Stallings : 
Harrow, D. Manuel........ 2... cesceeseceees 
Harrow tooth fastener, D. W. Hoshall... 
Harvester traction wheel, G. M. Kilmon 
Harvesting machine, beet, L. Frennet-Wauthier 
Hat pin retainer, M. J. Guthrie Sat cagslaa’s aS ccsreie's sie 
Hay press, R. A. Sim D8 a 
Headlight, electric, ow. Dressel. 
Hearse, M. Koppe..............-s0005 
Heating appara. us, H. D. Sawyer........ 
Heating apparatus, water, W. y Clarke..... 
Heel attaching machine, F. F. Raymond, 2d 
Heel nailing machine, c. C. Small.......... 
Hinge, box, W. Wilson..............sceeee 
Hoe or cultivator, grape, A. G. Johnson. 
Hoe, shu file, H. A. Parcells.. 
Hog tra A, Aucbly... 
Hoist, H.'L. Ferris. - 
Hoisting machinery, a 
Honing machine, 1°. F. “Curley ie ent a) 
Hoop coupling, metal, ‘O'Melveny & Vail.. 
Hoop pole splitting and shaving machin 
Tiffith..............4. 
Horse blanket, W. G. 
Horseshoe, sathohabie; K. 
Horseshoe, elastic tread, 
Hunting apparatus, B. Ott. 
Hydrant, W. W. Corey, Jr. 
Hydraulic intensifier, G. W. 
Indicator. See Engine indicator. 
time indicator. 


ae 
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Insect exterminator, J. Schindler.................. 584,484 
Insect shield, W. Harriss. . 584,506 
Insect trap, 1. G. Lewi8......0.0iisecccseeeccnssenes 584,378 
Insulator, 8S. H. Libby.. 584,476, 584,477 
Interest and time indicator, J. L. Catheart........ 584,670 
Iron and steel directly from ore, method of and 
furnace for making, C. J. L. Otto............... 584,730 
Ironing board, J. M. Harrigan . 584,505. 
Jail, R.C. & W. A. Stewart... .. 584,610 
Jail’ cell, R. C. & W. A. Stewart. .. 584,611 
Journal’ box, W. H. Kendall.. . 584,740 
Key fastener A. J. Welker.. 584,032 


Knife. See Pruning and grafting knife. 
nitiing machine needle and method of making, 


Lace fastener, ©. Ii. Krebs, 
Lacing, boot or shoe, J. L. Glenn, Jr. 
Lacing, shoe, I. M.S 


Lamp, bicycle, Elton & Smith -- 584,679 
Lamp, bicycle, J. H. White.. -. 584,613 
Lamp, electric are, I. H. Hegner -. 584,356 
Lamp for bicycles, etc., J. Holme: .» 584,358 
Lamp, hanging, L. J. Atwood....... . 584,571 
Lamp, incandescent electric, C. FE. Scribner. 5 70) 
Lamp socket, E. M. Bradford........ 3: 


Lamp support, cycle, J. H. White.. 
Lamps, increasing illuminating power 0: 
ATC, “PaMOrSCh. secsicsseccces sae sececacees seeescas 
Lasting machine, S. W. Ladd..... 
Lasting machine, Ladd & OO eely 
Lasting machine, A. F. ereeton:: 
Latch, A. Adams (reissue).. 
Leaf turner, F. Wigand.. 
Leather rolling machine, J. 
Letter box attachment, E. P. Chaney. 
Lifter. See Store gocds lifter. 
Lightning arrester and multiple automatic fuse 
block, G. X. Gast. 
Linotype machine, k 
Lock. See Door lock. Seal lock. 


Lubricator, S. O. Jones.. . 
(Coniinued 6 on page e412) 


412 


Scientific American. 
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Tuis is THE PIERCE % AcTUAL H. P. 
Gas or Gasoline Engine, 


Complete, Ready to Operate. YOU can’t afford to be without it, if it will do your 
TELY SAFE, DURABLE, 
ED to be as represented. 


All sizes Horizontal to 
Send Stamp for printed matter, stating size wanted. 


& PRICHS ARE RIGH IL. 


PIERCE ENGINE CO., 17 N. I7th St., Racine, Wis. 


work, SIMPLE, NO FIRE, ABSOLU 
WELL MADE and GUA RANTE 


H. P. 
% FF, 


Se Engine and Launch complete. 
p. 


The Engine that Built 210,000 
square ft. Addition last year. 


Olds 


Gas and Gasoline 


e 
Engine 
A marvel of Effi- 
ciency and Economy 


P. F. Olds & Son Engine Works, Box 418, Lansing, Mi Mich. 


This bests Wind, Steam. or Horse 
Power. We oter the 
WEBSTER 23 actual horse power 


GAS ENGINE 


for $15). less 10% discount for cash. 
Built on Tuterchangeatle plan. Built 
of best material. ade in lots of 100 
theretore we can make the price. Box- 
ed for shipment, weight 809 pounds, 
Made for Gas or Gasoline. 

r} & Write for Special Catalogue. 


WEBSTER M’F’G CO., 
1074 West 15th Street, CHICAGO. 


POWER? POWER? POWER! 


Fifty per cent. increase at no additional expense. 


VICTOR VAPOR ENGINE. 
LOCAL AGENTS WANTED. 
Steam and Vapor Launches 
Row and Sail Boats. 
Send for catalogue. Specify 
one wanted. 


THOS. KANE & GO. 
64-66 Wabash av., Chicago. 


MANUFACTURE OF STARCH FROM 
Maize.—By J. Kriegner. Full details of the process. 
With one illustration. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 101:2. Price 10 cents. ‘I'o be 
had at this office and from all newsdeulers. 


The Chicago Gas & Gasoline Engine 


The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
. and durability. Itis a dwarf 
“tn_size and Samson in 
str h. Cata og e senton 
applicatton.- 

MANUFACTURED BY 
J. J. 
48 “‘A’*’ South Clinton St., 
CHICAGO, ILL. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one casting. 
Occupies less space and weighs 
less for its power than any engine 
.Made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 


2 Send forcatalogue. 


SINTZ GAS ENGINE CO., 
Grand Rapids, 
Mich., U.S. A. 


Experimental & Model Work 


Ctrs. a pi advice free. Gardam & Son, 45-51 Rose St.,N.Y. 


NICKEL 


AND 
Electro-Plating 


Apparatus and Material. 
THE 
“‘lanson & VanWinkle 
Co., 
Newark. N. J. 
136 Liberty St., N. Y. 


35 & 378. Canal St., 
Chicago. 


CROOKES TUBES AND ROENTGEN’S 
Photography.—T he new photography as performed b 
the use of Crookes tubes as a source of excitation. All 
about Crookes jubers GCENTIELC AMERICAN SUPPLE- 
MENT, Nos. 181, 238, 243 244, 792, 795: 
905,980, 1050, 1054, 1655 4036. 1 057, also 
SCIENTIFIC AMERICAN, Nos. 7, S 1 14, Vol. 74. 
These profusely illustrated SCerLEmEnes contain a 
most exhaustive series of articles on Crookes tubes and 
tbe experiments performed with them. Among tbem 
will be found Prof. Crookes’ early lectures, detailin, re 
very fully the experiments which so excited the worl 
and which are now again exciting attention in connec. 
tion with Roentgen’s Photography; Price 10 cents each. 
To be had at this office and from all newsdealers. 


Cool= News! 


Everything you want to know about 

every Tool you can think of. Our 
new 1897 Tool Catalogue is a veri- 
table Tool Encyclopedia. _A com- 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Men- 
tion this paper and send us 35c, and 
we will mail you, postpaid, a copy 
of this 710-page book with discount 

~ shee’ 


Montgomery & Co. 


MAKERS AND pJOBBERS IN FINE TOOLS 
105 Furton Street, New York City. 


1897 Supplement 
Catalogue Ready! 


2eee8 

The publishers of the Scr=ntTIFIC AMERI- 
CAN announce that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 

MUNN & CO., Publishers, 

361 Broadway, New York City. 


Send your business card 
ter 1) pp. Lowe aes 


NORMAN CO., 


Benth kabel pene | 


rice. | DEPTH GAUCE. $ 


$1.26 Has 4 in. narrow scale which can be used 
in middle or close to the end, or removed 
and used separately. Fine finish. 


Catalog e of Fine Tools free. 


The L. S. STARRETT CO. 
Box 13, ATHOL, MASS., U.S. A. 


9909908999990 0889900089808 


MEW E.R. MAIIC FEED 
AUTOS RILL. 


An indispensable Labor Saver. 


Will feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted, 


For particulars, prices, etc., 
MEWER TOOL CO., 
16 Him St., Portland, Me., U.S. A. 


K Book of Tools 


The “ Scientific American ” says of 
the Book of Tools: “It is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits.” 
“A Book of Tools” is our cata- 
logue, 550 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
- plies of all kinds, and we will send a 

copy free post-paid to any address 
pen reset ae of 25 cents in stamps to cover cost of post- 
age and advertising. 


CHAS. A. STRELINGER & CO. 
Aidress Advertising Dept., Detroit, Mi ch. 


DROP FORGINGS] = 


WYMANSGORDON 
WORCESTER, MASS, 


23 BRADLE 
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SOME BUILDERS 


order galvanized iron rolled one gauge and 
stenciled another. 
We don’t accept euch orders. 


Apollo Iron and Steel Company, 
Pittsburgh, Pa. 


POWER PRESSES 


for Cutting ing ¢ Stamping, Wiring, 


Letteri ‘ia 
SHEET METAL, bigtNeS 


of every Sicengiion 
in the manufacture of Metal Goods. 
Improved Clutch Relief, no clicking. 
Presses changed to order to suit an 
special requirements. Send us full 
particulars, stating what you wish 
tostamp. Machines fitted with Au- 
tomatic Feed and Ejectors. 

keS.& G. L. BROWN, 

2-29 Fort Avenue, BALTIMORE, MD. 


WATER FOR COUNTRY USE. 


THE DOMESTIC PUMP. 

A wonderful invention for Raising Water. 
The WINDMILL’S GREATEST RIVAL. For 
Country Homes, Hotels and Summer Resorts. 
Calland see it in practical operation. Send for 
Catalogue and testimonials of well-known 
Milwaukee people. 


THE ERWIN HYDRAULIC MACHINERY CO., 
58 & 69 Loan & Trust Bldg., Milwaukee, Wis. 


HOUSE AFIRE + 


Put it out yourself, uickly, enocure. 
by using t! tie _ g 


Stempel FIRE Extinguisher. 


Simple, certain, quick, powerful, economical. 
Bes d most durable on tbe market. Tested 
to 300 Ibs. and fully warranted. Adopted and 
indorsed by leading manufacturers. 
ustrated circulars free. 
H.R. BENNETT 
1215 Filbert St.. Philadelphia, Pa. 


i 1 PRINT| 


Make money print- 
ing for others. Our 
MY Press prints a 
newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press- 
% Cards, circu-/es and supplies, to 
es lars, with $6/the factory, 


Press and save} KELSEY & “O. 
money. Merider, Conn. 


THE CHICAGO DRAINAGE CANAL.— 


Description of a great engineering work undertaken to 

revent the contamination of the city’s water supply. 
With itustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT. No. 1017. Price 10 cents. 'I'o be 
had at this office and from all newsdealers. 


ESTABLISHED 1850. 


THE PERE MACHINE WORKS 
DEneycst DEFIANCE OHIO, U.S.A. 
MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 
FOR HUB,SPOKE, WHEEL BEND: 
ING, WAGON, CARRIAGE. SHAFT, 
POLE, NECK- YOKE,SINGLETREE, 
HANDLE & BARREL: HOOP. FACTORIES. 
LARGEST LINE IN THE WORLD 


Sand Lica beacmenad SATISFACTION GUARANTEED. 


Family Ice Machine 


Ice, etc.,in a few minutes, $10 and uy) 
to prepare one’s self soda water, $4. 


. Filters, $1.25 and up. Cookers, $1. pelesatents 
and up. L. DEBMIGNY, 1% W. 2th St., N. Y, 


Magneto apparatus, H. H. Eldred. 
Mail bag, c F. Light house....... 


BEe 


Matrix, J. Jacobson 


Matrix and producing same, J. Jacobson.. ++ 584,551 
Matrix making machine, ne an Johnson. -. 584,564 
Measure, tailor’s, C. H. 584,413 
Measurements on borders ‘Of cloth, machine for 
imprinting, Hamann & Handel... 584,587 


Meat block, C. A. Schoonmaker.. 
Mechanical clip, H. H. Luscomb....... 
Mechanical movement, H. K. Sandell. 
Metal cutting machine for facing oylin 
nally, G. 
Metal cutting shears, J. 
Metals, omamenting, C. F. Stubble: 
Mine trapdoor, H. Keyes. 
Mold. See Butter mold. 
Motor. See Current motor. Fluid pressure and 
hydraulic motor. 
Musical anetrument: automatic, T. P. Brown...... 
Nailing machine, W, Goddu.. . 
Ocean power, W. 8. Schuyler... 
Oil cake trimmer, J. B. Raab. 
Qil can, J. H H. Huling: 8 
Oils, water soluble Compound of ethereai, L. 0. 


= 
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Helmers... 584,471 
Organ, T. Casson...... 584,624 
Oven, baking, J. L. W: O1 584,645 
Packing for piston heads, me 584,539 
Padlock, Lutz & Moore........... 584,728 
Padlock, permutation, L. 1°. vomen: 584,575 
Paper bag, 584, 


Photograph, Telief J. Jacobson........., .» 584,552 
Piano frame and sounding board, P. Schoen...... 584,710 
Piano key coupler, P. Wuest, Jr................ ~» 584,721 
Piano stringing and tuning device, G. M. Guild... 584,725 
Piano wires, machine for Covering, J. A. Schaff... 584,708 
Pigeon trap, J. L. Mott, Jr. “ae ... 584,596 
Pipe boiler, Lemke & Weston. oe 584,641 
Planing machine mechanism, 00]; 584,495 
Planter, potato, F. C. Choate 584.325 
Plants, preserving dried, W. 584,355 
Plaster board or reproofing, W . G. Room 584.748 
Plow, A. F. Jackson.......... 584,510 
Plow, J. & J.Schurger, Jr.. 584,411 
Plow riding attachment, H. Mittendorf. 584,643 
Plowshare, Chesher & Randolph........ 584,493 
Plowshare, W. E. Smith: 584,424 
Pot. See Flower pot. 

Poultry strin nging tool, F. J. Lowndes...........-+- 584,381 
Power. See Ocean power. 

Power transmitter, ye L. Rich...........0.+ 584,521, 584,522 


sae gcee Hay press. Stamping press. Stave 
Primary ‘cell, L. Kitsee.. . 
Printer’s Jead cutter, J. B. Bell 
Printing | press sheet piling a a 


Propeller, screw, J. R. 

Fruning & and grafting knife, ‘A tMeNuity, 

Puller. See gtamp pul ler. 

Pulley hub, E.I 

Pump, piston, E. E. Johnson 

Pumps and method of closing pump valves valve 
movement for, C. C. Worthington... ~ 684,533, 584,534 

Pumping engine, D. A. DecroW.........-c-sssesceeee 

Rack. See Umbrella rack. 

Radiator, combined hot water and hot air, T. 
Hennessy 

Rail, compound, R. L. Caldwell...... 

Railway bond, electric, k’. T. Newbe 

Railway chair or tie piate, J. T. Richards. 

maar te danger signal for crossings,{E. H. 

a 
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ilway frog, R. Selt! un: . 584, 
Railway frog, A. A. Strom. « 584,530 
Railway signal, G. I. Scott.. «» 584,652 
Railway switch, D. Gruhlkey...... ~» 584,350 
Railway switch, Nesper & «. 584,398 
Railway tie, C. Garvin............0ceeee se .. 584,546 
Railway train si «. 584,333 
Raisin seeder, F. H. Chase.................eee06 . 584,671 
Reel. See Clothes jine Teel, 

Refrigerator car ventilator, I’. E. Monteverde. ...-584,729 
Regulator. See Fluid pressure regulator. 

Rein fender, G. W. Wilson............6+ 5 - 584,444 
Relief effects, producing, . J. Jacobson: 584,550 


Revolver, Murphy & Man ning... 
Road machine, T’ R. McK nik 
Rod connection for wrist 
Rotary cutter, M. J. Rowl ds 
Kotary steam engine, I. B. Robertson... 
Sale and delivery mechanism, coin controlled, J. 
Gribbel 
Sales recording machine, F. N. Brewer.. 
Sanitary closet, T. Fk. Strachan, Jr.. 
Sash fastener, E. I. Froelich 
Sash fastener, automatic, C. 


SEE SPESE 
ERaz E8aS8 
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Saw filing guide, C. Reichert....... ..... ~ 584,520 
Saw lubricator, automatic, R. Edwar . 584,336 
Scraper, road, E. A. Wright. 584,720 
Screen. See Window screen. 
Seal lock, W. K. Edgar .. 584,544 
Seat lock, ¥. L. Worley. ots . 584,657 
Seed conveyor, cotton, H. W. Graber.. . 594,634 
Sewage disposal apparatus W.F. Goodhue. +136 
Sewer cleaning tool. J ughes... 584,508 
Sewing machine, T. we Cc. . Colby. . - 584,328 
Sewing machine, Dancel & Scott...... . 584,675 
Sewing machine, S.H Dyer 584,543 
Sewing machine shuttle bobbin case, . Bates. 584,572 
Shades, attachment for spring actuated holding 
mechanism for, Burrowes & Hay.. ~ 584,723 
Shaft or pole co’ pling, J. KE. Kipp et al - 584,689 
Shaking bolt, J. evermann.. a 584,436 
Sharpener, knife, L. . Brown. . 584,457 
Shears, H. Aiken............:s+sreseee+ 584,570 
Ship protective guard, W. A. Feurtado . 584,545 
Shoe, O. A. McCormack . 584,558 
Shoe, sporting, E. Kubn.. . 584,373 
Showcase, F. X. Ganter = . 584,584 
Shutter worker, S G. Hutchinson Ne inde al Satstca . 584,509 
Sign, car, street, or station, W. R. McDowell. 584,598 


See Car'signal. Electric signal. Railway 
signal. Railway danger signal. 

Signal transmitter, automatic electric, A. B. 
Macklin 

Skate, roller, I’. P. Skornicki.. 

Skater’s ankle b brace, E. M. The! 

Skirt, M. Borchardt.. 6 

Sleigh cycle, W. Bradbury 

Smoke preventing apparatus, Gerardin & Ringel- 


Signal. 


MANN 2254 cca cues act ek a ne eaae tank oeaeeconawesis 584,344 
Soap and sponge holder, Huebel & Manger, re- 

ASSUGS ise Soe ice wc etencideaeeacetin duet dawa sat eae 11,610 
Soldering composition, F. Woodard................ 584,446 


Soldering end pieces on cans, machine for, J. A. 
Sole pressing or leveling machine, J, A Horton. Saf 
Spacing and punching machine, J. H. Crawford... 584,673 
Speed of induction motors, regulating, E. E. Daniei- 


Sprinkler head, autom: 
Stammering, device for preventing, N. 584,696 
Stamping press for roofing ridge tiles, F. Kane: 


Starch, process of of and apparatus for manufactur- 
ings 3... G. OUN Gi oo 6 eis ten sake co eaeeceaiyieie eae 
Station indicator on ating device, M. Anthony.. 
Stave press, Staples & Ridlon....... 
Steam boiler, H. See........... 
Steam engine, J. 8S. Raworth. 
Steam generator for whistles, P. A. 
Steering device, R. Galloway. 
Stopper, M. M. Bear. 
Store goods lifter, F. Eiche......... 
Stove for burning Lydrooarl n oil 
H. Ruppel, reissue. 
Stoves, burner for oil vapor, G. Washington Ss 
Stump puller, D. R. JOHBNSON........... ccc cece eee eee 584,638 
Switch. See Railway switch. 
Table. See Extension table. 
Table, C. BOyd......... 2... cece cece cc ceeseceesceeeeees 
ack separating and feeding machine, Ladd & 
CH OGLY oii. oc Si saccade nese as tedossekasadesees. 
Telegraph perforator, electric, C. G. rahe 
Telegraph sounder, A. L. Creelman.. 
Telegraphic sounder, A. L. Creelman. . 
Telephone, C. C. Gould.............. 
Telephone circuit C. E. Scribner... 
Telephone line circuit, C. E. Scribner.............. 
Telephone switchboard apparatus, C. ribner. 584,414 
Telephone switchboards, spring jack ‘for, Cc. E. 
Scribner..............0. ce ceeeeeee 
Telephone system, F. R. McBerty. 
Telephone system, party line, W. H. Harter.. 
Telephone transmitter, H.C. Alexander... 
Terne plates, att eee of, R. Lewis.. ets 
‘Thermometer chart J. E. Brown teceeeeseensceeeeee 


DWinand<.: 584445 


schi 
Thill holder, J. Fatka... 
Thread and cloth cut ing ‘implement, J. Me 
Simons.. 
Tide, a 
eller.. 
Tie. See Hai tie. 
Tie plate, B » Wolhaupter. 
Tire, bicycle, C. H. Paschke 


(Continued on page 415) 
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© 1897 SCIENTIFIC AMERICAN, INC. 


Mechanical & Architectural Drawing; Marine, 
Stationary or Locomotive Engineering; Mining; 
Prospecting; Metal Pattern Cutting; Plumbing; 
Railroad Hydraulic 
munidpa, Ot COURSES e'sricce f 
Engineering; Surveying and Mapping; Book- 

Keeping, Shorthand; English Branches; 7 
Architecture; Electricity; Machine Design. 


tuay” GUARANTEED SUCCESS. 


wm 
Fees Moderate, Advance or Installments. E 
Circular Free; State subject you wish to study. 

International Correspondence Schools, Box 942, Berantons Pa 


TELE PHONES 


for Long or Short Distance Use. 
Interior or Warehouse ee emai 
Sent on trial to responsible parties, 
Sold thousands during the last 
two years, every one asuccess. 
t Send for Circular and Testimonials. 


Julius Andrae & Sons Co. 
MILWAUKEE, WIS. | 


Buy Telephones| 


THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our’ apparatus and guarantee our customers 

ainst loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-264 South Clinton St., Chicago. 


Largest Manufacturers of Telephones 
exclusively in the United States. 


AMERICAN PATENTS.— AN INTER- 


esting and valuabletable showing tbe number of patents 
granted for the various subjects upon which petitions 

ave bee n filed from the beginning down to December 
31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. 1'o be had at 
this office and frow all newsdealers. 


DRAWING AND DESIGNING 


KINDS N\ — = A, "I 
All Esisesor TELEPHONE S: 


ELECTRICAL SUPPLIES 


d 
Fon cATALO 


= Che EdISON Phonograph Co. 


Dealers in Phono Taphs Graphophones, Projectoscopes, 
Kinetoscopes, phones, Apparatus, Bat- 
teries, ‘Atigetiments, Records, ang Parts. fer Iustrated 
catal Tee. ncinnati 7 Vine Street—Cleve- 
fand, 0. 186'the arcade Chicago, Lil., 57 State Street— 
Indianapolis, Ind., 26 Pembroke Arcade. 


EDGE TOOLS-e~ 


are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitaole for grinding any tool. ww 
“May we send you our Catalogue, 

which wil give you some information? 

GRAFTON STONE Min wy, 
No. 80 River Street, Grafton, Ohio. 


LAUNCH 


Motor controlled from bow. Valve movement, 12 to1 
16 to 60 ft. Launches._Twin Screws a specialty. 2, 3, 5, 
7, 12,14 and 20 h.p. No licensed engineer or pilot Te. 
quired. Speed and Safety guaranteed. No dangerous 

apbtha or Gasoline used. No disagreeable vibration. 

Send Ten Cents in Stamps for 1897 Catalogue. 


Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J. 
DRY BATTERIES.—A PAPER BY L. K. 


Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen’s battery, 
Bry an’s battery. Koller’s battery, and the efficiency o. 
dry cells. With three illustrations. Contained in Sot- 
ENTIFIO AMERICAN SUPPLEMENT, No. 1001. Price 
10 cents. To be had at this office and from al] news- 
PES. 


dealers. 
[ESC 0 CATALOGUE 


W.& D.MOGEY. 
LESt OPT YC INEU 


Twelfth Edttton Now Ready. 


THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 


Receipts, Notes and Queries 


12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 In Cloth; $6.00 in Sheep; $6.60 in Half 


Morocco, Postpaid. 
TS IS great 

work has now 
been on the mar- 
ket for nearly 
six years, and 
thedemandforit 
has been so great 
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Locomotives, old . : 
Locomotives, powe! 


Lode, the mother.. .. 
Longevity, signs of 
Lowell observatory, remova 
Lucium not anelement... ... . 
Luster, starch. 


Machine, equation 
Machinery, American, export.... 
Machinery, gold mining, exhib.. 354 


Macbinery, mining, export....... 51 
Maban. Capt., retired........ .... 22 
Magnets, ends of, removal... . . 378 
Magnetism, experiment in....... 183 
Mail route, St. Petersburg....... 339 


Mails, our, in early days. 
Malaria and mosquitoes 
Man of war, trolley.. 
Maneuvers, naval, re aay 
Mankind, queer things abou 
Mantles, illuminating values..1 
Map, relief, United States........ 
Map, weather, daily, first.. 
Maps, relief. drawing.... 
Mast arm, electric lamp. 


Manna of the desert ..... ....... 212 
Mayflower, log of the.... 276, 290, *299 
Meadows, N. J.. reclamation. .... 98 
Measu rement, Bertillon system.. 357 
Meats, extracts of.........-- eee. BOQ 


Mechanical baseball pitcher. 
Medals, Royal Society 
Mediterranean culture, early. 
Menthe! chior of orm for colds 
Merrimac ship building........ 


Metal extraction, magnetic....... 195 | Patent tobacco boxes............. 311 
Metals, floating......... - 279| Patents, Assist. Commissioner.. 339 
Meteor, fall of a........ 38 | Patents, Japanese............. - 18 
Meteors, daylight, disco 292 | Patents, new Commissioner. . 226 


Meteorology in Persia... 
Metric conversion table. . 
Metric system in America. 
Microscopical Society, N. Y 
Milling machine, new,.... 
Mineral industry, British. 


Patents of naval officers 
Peary. Lieut., honored...... 
Penal settlements, Russian 
Pennsy)] vania, steamer..... 
Persia, meteorology in... 
Persian Gulf, mysteries of. 


Minerals 1m Servia..... ... 121 | Petroleum, artificial......... 
Mining, the mother lode in. 6 | Phenacetin as trade mark... 
Mirrors, bunting with..... .- 84] Phonendoscope, the....... 
Mississippi floods. ................ - 806 | Phonograph in court. 
Mississippi floods as fertilizers... 238 | Phonograph, toy....... 
Moccasin, water.............. *201, 311 | Photographs in colors.. 
Monitor Terror... ....*177 | Photographs, luminous.. . 


Montreal bridge..... 
Monument, Grant, dedication... 
Monument, Washington, Phila 
Mortar carriage, pneumatic. 
Mortars, recoil cylinders fo 
Mosquitoes and malaria. 
Mother lode, the. .... 
Motor, cast iron field.. 

Motor, compressed air.. 
Motor, gas. new....... 

Mount Kenia ascended. 
Mountain air, influence. 
Mountain shadows 
Museum, Commercial, Phila..... 
Music leaf turner... . 

Mutoscope, the .. 
Mycological club...... 


Photography and fog.. 
Photography, moving, art of 
Pbotography, ribbon.. 
Photography, tone.... 
Physics, discoveries in. 
‘ Physicians should shave... 
Picture gallery, circulating 
Pictures, rock, Oregon..... 
Pigeons, homing, use of.. 
Pin, safety, new........ 
Pipe plugger, new....... 
Pipe wrench, Jenner’s.. 
Pipe wrench, Johnston. 
Nichols’........ 
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Nansen, gold medal for........... 
Nature, balance of, disturbing... 
Nature study, Chicago schools... 
Nature study in schools.... - 
Natural history notes.. 
Nautilus, pearly, eggs of.. 
Naval parade, New York. 
Naval policy, Eng land’s.. 
Navy bill, new te 
Navies, commercial, of world.... 
esroes, insanity among... . 
Neostyle, the .......... 
New Amsterdam in 1667 
New facts about fishes 
New Jersey meadows 
New York, the Greate: 
Newcomb, Prof., retire 
Newfoundland, new industry.. 
Newspaper, Dresden ...... .. 389 
Ne wspapers, returned, checking. 99 
Niagara Falls Power Company.. .*277 
Niagara, power, celebration...... 
Niagara steel bridge... vi#2e4 |p 
Nicaragua Canal... 99 | Pulpit at Aschaffenbure.... 
Nicaragua Canal, Brit. interest... ae ' pulpit of Treves Cathedral. 


Nicaragua, trade of Pump, rotary, new... ....... .*196, 
Nickel steel............ FPS 23 Pumping epgine vegetable...... 67 
Niger exploring expedition 73 Pyro-metol developer............. 5 
Nile cataracts, utilizing 354 
Nobel, Alfred, death of 22 
Nobel, gitt of to scienc 41 a 
Note bookholder. *100 
oO 
Oath, Hippocratic................. 218 
Observatory, Harvard, in Peru..*329 R 
Observatory. Lowell, removal.... 
Observatory, Mont Biane......... Radiography of fruit buds........ 34 
: Obserrvatory, weather, Mt. Rosa 90} Ratisbon, Walhalla of... - 8 
Observatory, Yerkes....... ...... *225 | Rail joints, welded .. 34 
Observatory, Yerkes, accident. . 371} Rails,creepof......... . 3B 
Ocean, in depths of.. .. 116 | Railroad, c-ble, signaling. *3 
Oceanic, new steamer. 82 | Railroad, elevated, power.. . 131 
Oil separator, new.. Railroad progress....... 27 
Opera glass, trick.. Railroad record, remar 182 
Opera, grand, product: of Railroad speed, fast.... 347 
Ores, spectrographbic analysis 391 | Railroad speeds, fas: 
Osmosis, note on.... .. ... 87 | Railroad, third rail. 
Ostrich, a swimming... 265 | Railroad track, cost. ol 
Ostrich, running of the 378 | Railroads, electric equipment.... 323 
Ozone, note On.......... 68] Railroads, electric traction....... 370 
Ozone on Mont Blance...... . 21] Railroads, elevated, motor for... *72 
. Railway, dock front, New York.. 338 
Railway history, English......... 194 
P Railways in Chile. 1. BL 
Railway, Jaffa and Jerusalem... 356 
Pacific caves, some...............- 456 | Railway speeds, American....... 146 
Paint as protection to metals.... 386} Railwav station, Bombay. .. ....*344 
Paint mills, Patton........... *212 | Railway terminals, Washington. 123 
Paint, removal by sand blast $28 | Railway, third rail, accident 343 
Palestine, recent discoveries. 85 | Railway through the sea. 
Paper, blotting, facts about. 267 | Railway, transsiberian 
Paper clothing. ... ._..... 27 | Rain production by fire: 
Paper, emulsion coatin; 85 | Rays, internal........... 
Paper machine, the largest 326 | Rays, X, and fluorescence.. 
Paper, photographic, new.. 250 | Rays, X, and heart trouble. 
Papers of Japan ......... .. 117 | Rays, X, burning by...... 
Papier mache busts. .. .. *40 | Rays, X, experiments. -. 135 
Papyri, ancient, find of.... .. 871 | Rays, X,in heart examination... 42 
Paris Exposition and the U. 8S... 306 | Rays, X, in surgery..... 295 
Passing of narrow gage in Reys, X, note on.... ...........278, 346 
America .. 410 | Rays, X, recent investigations. ..*391 
Pasteur, entombment of 68 | Rays, X, wave Jength ne -. 85 
Pasteur, tomb of......... +91 Realty owner, liability... 136 
Patent attorney’s appeal.. 179 | Recoil cylinders for mortars. a1 
Patent, Berliner telephon 23 | Refractometer, interference, 
Patent, bicycle wood rim.. .. 247 
Patent Commissioner, Canad ’ by #52 
Patent Commissioner, new.. 258 | Registering xpparatus, nauti *8 
Patent Convention and Congress 114 } Regulator, electric current... *52 


Patent decisions. recent.. *9, 67, 
02, 163, 183, 247, 263, 294, 310, 
3827, 343, 


’ 

Patent decisions, new. ...... vee uf 
Patent, fire engine, Knibbs’. 356 
Patent law, another new.... 
Patent laws, defective....... 
Patent laws, United States.. 
Patent legislation. proposed 
Patent methods. dishonest.. 
Patent Office, rule in 


Remains, aboriginal. discovery... 

Research, ‘ useless,” value....... 4 
Retina, photography of.... 
Rheinfelden hydraulic plant. 
Rhodesia, is it Ophir?.... 
Ribbon photography... 
Ribbons. cigar......... ... 
Riding school, Tor di Quinto. 
Rinderpest serum, new.. 
Ripping uttachment.... 
Ripples, photography OY) 

da: 


Patent sharks........... Rising, ear! nger of. 84 
Patent statutes, am Road. country. brick .. . 171 
.+ e+e S78, 179, 210 | Boads, good, and farm va 162 
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‘8 | Sea water, saltness of. 


. Salesmen, training.... 


| Spectacles for workmen. 


Rock pictures in Oregoun.. 
Rocks, magnetic prop. of. 
Roofs. coal tar.......... 
Rope from the ocean 
Russia, education in. 

Russia, industries of.. 


s 
Sahara, reforestation of... 


Salt, craving for..... 
Saltpeter caves, our... 
Sand blast to remove paint.. 
Saranac laboratory............ 
School, riding, Tor di Quixto..... 
Science, Amer. Association...... 274 
Science, Amer. Association Adv. 355 
Science, National Department of. 66 
Science notes, 8, 26, 38, 58, 71, 87, 
103, 118, 135, 151, 166, 182, 198, 
215, 231, 247, 262, 278, 292, 311, 
S27, 343, 862, 


, 343, 378, 891, 407 
Sciences, Acad. Nuational.. ...... 282 
Scow, dumping, steam.. -*353 
Scurvy, prevention of. - 825 
Seal fishing, note on. . Bl 


Seal, fur, habits of..... 
Sea weed, a gigantic. . 
Seed distribution, free.... : 
Seismoscope, Washington Mon. . 
Serum, anew : 
Servia, minerals in 
Sewing machine ripper. 
Shade trees for New Yor 
Shaft balance, novel 
Shellfish, strength of 
Shoe eyelets............. 
Shower bath, velocipede. 
Shipbuilding, Merrimac. 
Ships, hulls of, oiling.... 
Ships, new, N. Lioyd Co... ....... 
Ships propelled by gas engines... 
Shoe, russet leather polish.. ..... 
Shorthand among Romans. 
Show bottles, druggists’. 

Shutters, camera, speed of. 


5 
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Signaling system, Broadway RR.. *3 
Sifting down . §95 
Skirt protector, bicycle... -*164 
Slack adjuster for brakes... 9228 


Slave trade. African. 

Sleep, advantage of... 
Sleeping, best time for... 
Sleeplessness. prevalence 
Snakes, collectors of...... 
Snow melting machine.. 
Soil, shading the.... ........ 
Sound waves in phonograph. 
Spaghetti, making...... .. 
Spain, distress in........ 


Spectroscope, large.. ..... 
Spectrum, metallic, lines of. 
Speed indicator, Horden’s . 
Speed indicator, war sbip..... 
Speedway, Harlem River, §2, 


Spider farming..... 
Spider, thread of 
Spiders, red..... 
Spring, tempering 
Square, steel, antiquity. 
Stage, theater, new........ . 
Stamp affixing machine..... 
Star Zeta Pappis. spectrum. 
Stars, distance Of............ 
Starch luster........00000222! 
Stations, passenger, of U.S... 
Statuary, Greek, polychromy. 
Stature and weight. 
Steamboat the Baz 
Steamer Oceanic.. 
Steamer Pennsylva 
Steamship Kaiser Friedrich 
Steamship line, new 
Steamship service, anoth ertrans- 
atlantic... 22. cee cee ceeee eens 408 
Steel balls, hardness of. : 
Sceel, iron carbide in.. 


Stone, lithographic, American... 
Storm alarm. *1 
Street sweeper, Charlto: 
Strikes, British, 1895 
Strikes, rise and decl 
&t. Elmo’s fire....... 
St. Lawrence, discharge of 
St. Louis, fast trip of. ............ 
St. Petersburg- Pekin mail route. 
Subway, Boston. completion 
Sun, relation to earth 
Sunday feeding..... 
Supply and demand... 
Swaliow wort for warts... . 
Switzerland, orders from.. 
Switzerland. population of.. 
Sword walker, the.... 
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Tanganyika, exploration in..... 
Tea culture, American.. 7 
Teaching, laws of. ... 

Telegraph. printing... 
Telegraphy, high speed. 
Telegrapny, wireless.... 
Telegraphy without wires sea 
Telephone patent, Berliner...... 
Telescope. Yerkes..... .. .... oe 
Temperature. low, apparatus.,... 
Tennessee Exposition......... #36. 24! 

Tequendama cataract, crossing. .*265 
Terrible. cruiser, trial of 
Terror, monitor..... 
Thames tunnel, new.. 
Thatcher, J. M., death 


-- 326 | Theater, two auditorium..... eoeee 455 


Thill support, Bartlett’s .. #278 
Things, wonderful, of future,.... 199 
Third rail electrical equipment 

of N. Y.. N. H. and H. KR....* 
Thought transference....... 
Thyroldectomy, blood after. 
Timtdity of boys and girls 
Tire, bicycle, cork.... 


Tire, bicycle, Dollies’. *85, 
Tires, setting......... *84 
Toads in blocks of stone.......... 372 
Tobacco boxes, time lock for.... 311 
Tomato preserving in Italy.. .... 235 
Tomb, Grant memorial.. = ARTY 


Tomb or Pasteur..... 
‘Tonograph, the. nee 
Tornado drills in Kansas.. 
Yorpedo boat Porter. 
Torpedo boat Turbinla. 
Torpedo boat No.6... 
Torpedo boats, new.... . 
Tournament, military, N. 
Tower, oscillations of a 
‘rower, oscillations of, stu 
Toy bird, a fiying.. 
Toy phonograph...... 
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; Transmission plant, Fresno...... 
Transmississippi Exhibition..... 183 
| Tree, double, curious.. + #892 
Trees, age of........ 
Trees a8 habitations... 
Trees, height of........ 


Trinity, bronze doors 0: 
Trolley man-of-war .. 
Trolley, underground, 


Truck, fire engine, electric. *873 
Trusts, truth and the.... - 362 
Tuberculosis in negroes. . 184 
Tuberculosis, study of.. -*152 
, Tucker, Luther Henry... -». 163 
Tunnel, Black wall, London....... 387 


Tunnel, New York and Brooklyn. 99 
Tunnel, Thames, new .. 255 
Tunnel, the Simplon.. 
Turbine, steam, 
Turbine, steam, test of. 
Turbinia, torpedo boat. 
Turbine, 2000 h. p. 

Type bar joints 8 
Typewriter, shorthan 
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University systems, Austrian.... 103 

Universities, German, students.. 8 

Uranium glass, properties........ 42 
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Vaccination in Afghanistan. 
Vacuum, a perfect. 
Valve, Sampson’s... 
Vaporization in tubes. 
Vegetable pumping en: 
Vegetarianism, effect of.. 
Vehicle running gear.... 
Veils and vision...... 
Vending machine, new...._ ......*180 
Venus and Mercury, revolution. 264 
Vessel, fastest afioat 290 
Vessels, propelling, 
Viaduct, steel. New York. .. 
Victoria bridge, Montreal. 
Visibility, temperature of. 
Volcano as weather prophe 
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Wagon, horseless, in 1861.... . 
Walhalla of Ratisbon....”. 
Walker, Gen. F. A., death 
War in the Bast 


peuce.. 290 
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Wing vibration, insect: 
Wire, electric, peril of. 
Wood, manufacture of.. 
Wood pulp, demand for. 
Woodmaking machine. . 
Work, quick piece of.... 
Work o stal cougress.. 
Wrench, Flye’s........ 
Wrench, Hall’s.... 
Wrench, Jenner’s..,.. 
Wrench, pipe, Johnston. 


Wrench, Veaseys............... 
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Year 1896, retrospect. 
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NOW READY. 
“Inexpensive 
Country Homes.” 


«Al Practicgl Book for Architects, Builders and those 
Intending to Build. 


A bandsome cloth-bound portfolio, consisting of 96 
pages 11x14, printed on heavy plate paper, and con- 
taining 43 designs, with floor plans, of practical, 
tasteful and comfortable country homes, ranging in 
cost from $1,000 to $5,000 complete. The designs 
have been carefully selected as embodying the best 
efforts of various architects throughout the country. 
Every one of the houses has already been built, 
and all of the illustrations are half-tone engravings, 
made direct from vhotographs of the completed 
structures, taken especially by the SCIENTIFIC 
AMERICAN artists. In many cases two perspective 
views of thesame house are shown. Several illus- 
trations of inexpensive stables are also included 
among the designs. 

‘The location of the dwellings, the cost, owners’ and 
architects’ names and addresses are given, together 
with a description of the dwelling, thus enabling, if 
desired, a personal inspection of the dwelling or 
direct correspondence with the architect or owner. 


Architects, Builders, and those intending to build 
will find many new andvaluable suggestions among 
the up-to-date designs illustrated in this handsome 
portfolio. 


Price, $2.00 by mail, postpaid. 


MUNN & CO., Publishers, 
363 Broadway, New York City. 


ELECTRIC STOVE. 


Enameled slate base. Hot 


—— 


== in two minutes. Emergency 
: cooking or heating—always 

eX ————— ~, ready. Price $5.00. 
NOE rae © Complete, ready for use, with 


cord and plug. Give make of 
lamp socket and voltage. 


AMERICAN ELECTRIC HEATING CORPORATION, 
BRANCH OFFICES: GENERAL OFFICE: 
Havemeyer Bldg., New York. Sears Building, 
Monadnuck Bldg., Chicago. BOSTON. 


The Berkefeld House Filter. 


The only Filter Removing Typhoid and Cholera 
Bacilli. Tested and indorsed by many 
leading authorities in Europe and Am- 
erica. It gives a continuous flow of fil- 
tered water, absolutely free from germs. 
«It is easily cleaned, as all impurities re- 
main on the surface of the filtering 
cylinder. Cylinders can be sterilized by 
boiling in water for one hour. Senda for 
circulars and prices to the Kerkefeld 
B Filter Co., 4 Cedar St.. New York. 

See us. Article in Scientific American, June 23, 1894. 


Little Hustler Fan 


Fiveinch. Keep Cool at desk, homeand sick @ 
room. High speed, wonderful results. Guar- & 
anteed torun eight hours on one charge. Pul- 
ley for running toys and light machinery. 
Complete with battery, $2. 

0 Send stamp for circular of 
larger outfits. Motors from $1.00 
up. Agents wanted. Samples list. 
Discount only by the dozen. 


KNAPP ELECTRIC & NOVELTY CO. | 
45 Warren Street, New York. . 


Vou USE GRINDSTONES ? 


Lf so, we can suppiy you. Ali sizes 
~~ Mounted and unmounted, always 
‘ kept in stock. Remember, we make a 
wensTeNe NO specialtyot selecting stones for all spe- 

. al purposes. [3 Ask for catalogue 


mA The CLEVELAND STONE CO. 
= 2d Floor, Wilshire, Cleveland, 0. 


ACETYLENE APPARATUS.—ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, tne most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
‘be gus as made for and used by the microscopist and 
student; its use in the magic lantern. ‘I'he new French 
table lamp making its own acetylene. Contain in 
SCIENTIFIC AMERICAN. SUPPLEMENT, No. 1057. 
Price 10 cents. To be had at office. 


THE NEW BRISTOL COUNTER 


Registers an accurate account of workdone on print- 
ing presses, grain tallies, weighing, measuring and 


other ‘automatic machines. Counts up to 1,000,000 and 


repeats automatically. Simple, accurate, durable. Spe- 
cia] counters to order. §@ Send for circular. 
Cc, J. ROOT, Bristol, Conn., U.S. A. 


Fire You | 
Ain Tnventor 2 


Or are yon interested in Inventions? In either 
case you like to know what is going on in the 
way of New Discoveries, the Improvements in 
Machinery and Manufactures, the Advancement 
of Science, the latest Inventions in Mechanism, 
Chemistry, Electricity, Photography, etc. The 
standard authority on all matters of Science and 
the Mechanica] Arts is the 


Scientific American 


@ sixteen-page illustrated weekly, that costs 
$3.00 a year, or $1.50 for six months. Everything 
of interest to Scientists and Scientific Students, 


Inventors, Patentees, Engineers, Chemists, Man- 


ufacturers, etc., is gathered from all parts of the 
world and duly recorded in its pages. 


Specimen Copy Sent Free. 

Send Check, Draft or Money Order payable to 
MUNN & CO., Publishers, 
361 Broadway, New York City. 


Tire fabric, bicycle, P. Krumscheid................ 584,690 
ae for bicycles, pneumatic, Von Leicht & 

ange eda 
Tire, pneumatic, S. F, Ettinger.. 
Tobacco compressor, M. W. B: 


DavidsOn..........ceeecccescecccecccceeeeessees 
Turbines, means or apparatus for governing im- 
pulse, 8. C. Davidson.... oat 
Type casting and compo: 
Johnson.... 


Typewriting mac 
‘l'ypewriting machine, M. A. 


Alstine. 
Typewriting machines, device for feeding en- 

velops to, B. S. Wash... peers 
Umbrella rack, F. C. s 
Valve for pneumatictubes, etc., J.C. MacSpadden 584,478 
Valve mechanism for air brakes, triple, Antone 

& McAllister. as 
Valve motion, P. J. Shelb 
Valve seats, machine for 

Smith.. 
Valve testi 

Sadler... 
vapor burner, O. Ewert (reissue) 
Vehicle, motor, A. Bollee, Fils... 
Velocipede brake, F. C. Motley 
Ventilator. See Refrigerator car ventilator. 


Voting machine, C. Christensen. .. 584,494 
Washbench, folding, G. H. Niceley.. +» 584,516 
Washing machine, N. Scherer.. «» 584,563 
Watch, repeating, M. Fischer.............. .» 584,681 
Water by ebullition, purifying, A. Dervaux. 584,628 
Water circulator and heater, J. H. McDonald. 584,394 
Water plug, H. H. Garrison. 584,682 
Water settler, L. Rowan. 584,406 
Weather strip, door, R. 8. tig 584,636 
Welding compound, H. Eberdin; 584,581 
Well rod joints, tool for truing, 584,439 
Window screen, B. de Luce.... 584,557 
Window screen, F. E. Ramsden. «+ 584,702 
Window screen andawning, combined, W. Romu- 
ender. 584,405 
Wire barbing machine, 
utchi .. 584,733 
Wrench, C. F. Johnson .. 584,591 


Angle pla 
Badge, F. W. Whitehouse... 
Baggage stand, W. H. Zinn.... 
Bed slat holder, D. G. Corbin.. 
Bicycle chain biock, E. C. Fletcher... 
Bicycle handle bar, J. F. Stauffer. 
Bracket, D. G. Corbin....... 
Brush back, A. F. Jackson 
Buckle, A. 8. S. Fussell. 
Can opener, O. Carlson. 
Carpet, A. M. Rose... 
Gre e seat, O. K. Newel 
Display rack, M. A. Heimann.. 
Draw bar housing, R. M. Galbraith.. 
Fruit picker, J. A. Plumley...... 

Ice tool, G. J. Fanner... ..... 
Iron, fluting, Hoyt & Mair. 
Iron, sleeve, J. G. Hoyt...... 
Lamp, bicycle, F. K. Wright. 
Newspaper rack, D. Messick. 
Piano cabinet, M ;Chappell. ee 
Picture bearing disk, G. Bettini. 
Pipe wrench, J. L. Pearson.... 
Printing press base or frame, 
Railway rail, A. G. Heinle..... 
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SO SIMPLE A CHILD CAN USE THEM 
SUNART 


MAGAZINE CAMERA. 
Folding Cameras. 
All sizes, ranging in price from 
$5to$10¢ Sunart Junior, 34 x 
$4 picture, $5. 
€@ Send 2 cent stamp for 
Illustrated Catalogue. 


at phe SUNART PHOTO CO. 
5 Aquepuct STREET, ROCHESTER, N. Y. 


THE TIN PLATE INDUSTRY IN THE 
United States.—aAn interesting paper. showing the ex- 
traordinary develupment of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the British industry. With 18 illus- 
trations. Contained in SCIENTIFIC AMERICAN SU PPLE- 
MENT, Nos. 1019, 1020, 1021, 1022 and 1023. 
Price 10 cents each, or 50 cents forthe series. To be had 
at this office and trom all newsdealers, 


Improve WASHBURNE’S PATENT 
CUFF HOLDER AND DRAWERS SUPPORTER. 
A Cuff Holder that holds " 
the cuff just whereyou want 
it. No button holes needed. 
No tearing of shirt or cuff. 
Drawers supporters that 
are easily adjusted or taken 
off. Hold tight, hurt noth- 
ing, and save annoyance. 
Sample of either of the 


: above, by mail, for 10 cents. 
(@™ Illus. catalogue free. 
American Ring Co.. Dept. S. A., Waterbury, Ct. 


WOODEN TANKS. 


. | For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO. 
a) 217'E. Main Street, Louisville, Ky. 


USE OF HOT AIR IN DRYING.—BY E. 


M. Cook. A paper in which the author demonstrates the 
great economy of the useof hot air over that of steam for 
drying many materials, especially those in lumps, grain, 
or powder. With 3 illustrations. Contained in SCTEN- 
TIFIC AMERICAN SUPPLEMENT, Nos. 1022 and 1023. 
Price 10 cents each. To be had at thisofficeand from ull 
newsdeulers. 


GROW STRONGER 
in BODY and BRAIN. 


Tone u 
Physic 
and Men- 
tal System 


FLEER’ 


S 
QURU-KOLA GUM, 


for Brain Workers, gives Endurance, . 


Steady Nerve, Good Digestion. 

ates Vigor. Ask your Dealer for it, or 
Six Packages, by mail, 25 Cents. 
Frank H. Fleer & Co., 106 Chestnut St., Philadelphia. 


ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, 
Civil Engineering, Chemical courses. Well endowed. 
Extensive shops. Modernly equipped Laboratories in 
all Depts. Expenses low. 15th vear. For catalogue 
address C. L. ES, President, Terre Haute, Ind. 


WE UNDERSELL ALL! 


Spoon handle, W: A: Geuoson: O08 Bicycle Wlectric Lights, . . $4.00 
Steam generator section, J. L. 5216 Necktie Electric L ghts, - . 150 
Tire, bicycle, B. V. Gintz........... 221 Baton Blectrie 2 Motors, . . 10 
Velocipede support, K. 8. Calkins. “222 ee Rincaee eon ata ast ae 
Woven fabric, 8. Graham.......... 231 lectri¢ Bells, finest, 0 


TRADE MARKS. 


porter, C. H. Evans & Sons. 
. Hoerber Brewing Company.. 
Beer, Quandt Brewing Company.... 
Beer, Springtield Brewing Company.. 
Beer, ale porter, stout, and malt extract, Maumee 

Brewing COMPANY... ......ccccccceccceccncesceees 30. 
Beer and malt extract, Born & Company........... 30,1 
Beer, porter, and malt extract, Indianapolis Brew- 

ing Com any see 


Aleand 
Beer, J. 


S 
BLE 


- 80,194 
30. 


Bluing in 

‘ompan, 
Boots and sho 6 
Canned salmon, R. D. Hume...... 222 
Cement, Portland, Illinois Steel C any. 30,228 


Chemical preparation for purifying and absorbing 
damp or impure air in rooms or receptacles, 
Pennsylvania Salt Manfacturing Company..... 

Cigars, J. M. Goldstein... . 

Cigars, C. E. Miller........ 

Clasps for waistbands of trousers, garment, Che- 
shire Manufacturing Company..........0....... 30,181 

Corsets and corset materials, ladies’, D. Kops...... 30,178 

Crayons, inks, and similar articles used in litho- 
Braphy, W. Korn..........ccecsccececccesucesuseees 30, 

Crockery, silverware, refrigerators, stoves and 
cooking utensils, Clark, Sawyer Company...... 

Dental gold, Roessler & Hasslacher Chemical 
COMPANY #5 oi6es ieescins ceesiced ce ccde ees cece cdsceades 

Detergent or washing 
bam bare enptea 

Drums, E. Boulanger. . 

Ducks, drills, denims, sheetings, shirtings and 
prints, Kunhardt & Com y 

Emmenagogues, Rigaud & Clermont... 

Extracts, essences, perfumes, waters, cologne, 
80ap, powders, an preparations for the hair, 
skin, and teeth, Lazell, Dalley & Company, 

30,211 to 30,213 


Flour, wheat, Ballard & Ballard Company.. 
Flour, wheat, Eisenmayer Milling Company........ 
Foods, including oatmeal, cracked_wheat, rolled 
oats, and hominy, breakfast, Robinson-Dan- 
forth Commission Company.............:- +002 +++ 30,226 
Gas, compressed carbonic acid, Aerator’s, Limited 30,214 
Hair, preparation for the, S. D. & C. W. Robison.. 30,206 
Hammocks, bed bottoms, crinoline linings, mos- 
quito netting, window screen cloth, canopies, 
and school bags, I. E. Palmer................s0005 30,183 
Hose, hydraulic, air, and steam, Boston Woven 
Hose and Rubber Company.................0000+ 
Iron, cast steel, and articles manufactured there- 
from, wrought, Charles Cammell & Company, 


Knit and felt boots and combined knit and felt 
boots, Grand Rapids Felt Boot Company 3 
Lamps, bicycle, A. G. Spalding & Brothers 
Liniment, oil, Shore Medicine Company. 
Malt extract, W. A. Weber. 
Medicinal preparations in the nature of a tonic, 
W. Stemmler...........ccccceees coceeseececesccees 
Oats and oatmeal, rolled, Muscatine Oatmeal Com- 


1 


30,202 


30,223 to 30,225 
30,205 


Receptacles for the 
Preserving Comp 


spresery anon of provisions, 

AM... eee cece c ccc ccecsccencces 

Remedies for affections of the skin and cuticle, 
kin-Cura Company 

Remedies for boils and similar blood troubles, M. 


A. Shoemaker. 


DANY 252 ohio dais duce aoaco veel ve tlee sd%eaaciaesoess cxeee 30,1 
Tonic for nervous disorders and general debility, 

P. Blumauer & Company.. 
Tonics, Iron Pill Company..... 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. Inordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 

f complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents may also be obtainoa. 


B. 8 3 8 8 
33 8 BRE SB B #2 32 2 8 3 
ry (3 ( 


Dry Batteries, best,. . . . 
= 2" Agents Wanted. 
~ Our Bicycle Electric Light is the 

. best thing that ever happened. 
Catalogue 2 cts. 
OHIO ELECTRIC WORKS, Cleveland, Ohio. 


BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 10cents. To be had at this office and from 
all newsdealers. 


2 Drying Machines 


for Grain, Sand, Clays, Fertilizers, Phos- 

phates, Green Coffee, Wet Feeds, salt, 
jugar, Chemicals, etc. 15 Years in opera- 

tion. Send for 6th iUustrated catalogue. 

Ss. E. WORRELL, Hannibal, Mo. 


SMALL ELECTRIC MOTORS 


for all purposes, FAN, Motor outfit with 6 
inch fan and 2 batteries, $4. ROUGH Cast- 
ings, complete. $1 per set. Catalogue 
Free. C_M. TURNQUIST, 216 South Clark 
Street, Chicago, Ul. 


Te gives a light that’s white & brizht 
nd two cents is the eost per night. 


Our catalogue S, is sent free for 
the asking. It lists books per- 
taining to al) the sciences. A 
copy should be had for ready 
Teference by those desiring 
electrical, medical, engineering, 


s ages 
Scientific 
Books sisi gs 


body at wholesale prices. 


ontgomery Ward & Co., Chicago. 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. ° 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY. 33-35 Adame &t., Ch.cago. 
ELECTRO MOTOR, SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tro motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With [1 figures. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from all newsdealers. 


TALKING MACHINES 


SELLING OUT-- 


ONE OF 

Largest stocks of 
-IT TALKS Talking Ma- 
} chines, iginal 
Records and 
Supplies in U, Ss. 
Goods aran- 

teed. Ev i 

new, Will sen 


ivilege exam- 
Tostlors 


Prices Lows 
Chicago Talking Machine Co.107 Macison St.Chicago. 


Creat Bargains. 
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AMPLIPHONE 


. 
Speaking Trumpet 
For country, shore, and mountains. 
By its use ordinary speech can be 
distinctly heard for long distances. 


G@™ Send for Circular. 
HAWTHORNE & SHEBLE, 
604-606 Chestnut Street, Philadelphia, Pa. 


Zinc Etchings  Half-Tomes vos 1 muses 
sostorenursoi sense. Electrotypes ~ Designing. 


Milwaukee. Wis, 


Metal Sign & Engraving Co.. - + 


REMOVAL SALE! Big Bargains In Big TELESCOPES. 
(28in. to 12in. diams.) Tydeman & Son, Camden, N. J. 


Ex pe rimental Pattern and Model Work, Optical, 


etc., instruments, bicycle sundries. 
EMPIRE NOVELTY WORKS, 402 E. 30th St., New York. 


U. 3. Patent No. 541,549. Automatic 
Electric Gas Lighter. For particulars 
.. care of C. V. Moon, Belgrade, Nebraska. 


WE A SSieT | LNENTORS: 
@ J.C. SEYL, 181 Madison St., CHICAGO. 


MACHINES, Corliss Engines. Brewers, 
and Bottlers’ Machinery, THE VILTER 
MFa. Co., 899 Clinton Street, Milwaukee, Wis. 

+) Thoroughly taught by re- 
Shorthand by Mail Porters. Cotalogueand fret 


lesson Free. Potts Shorthand College, Williamsport, Pa. 


Cc H R | ST M A Bale. Patent issued June 


18%. Address P. J. ELLY, 3 w 
Bath Street, New York City.) 17 West 


FOR SAL 
W. 


address: 


tree or staff holder for 


CONTRACTS WANTED. 


To manufac ure Hardware Specialties, Pat’d Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis. 


BAND FASTENERS for tanks 


FOR TANKS 
A. P. Dickey Mra. Co., 


STRONG 


CASTINGS. Qu'kpeuivery. 

PATTERN WORK’TO ORDER. 

ACME MALLEABLE. IRON WORKS. BUFFALO.N.Y. 
VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. I. 


500 


“ ’ fe. 
Celebrated | ona use. BI 


oN gy: les sur- 
Aplus 96 ck t be sold at 
y argestock Well-known makes, $10 to £50 


Shipped on approval. Send for Lists. 
Brown-Lewis Cycle Co.Chicago. 


OR MARKING TOOLS:A 


STEEL STAMPS NTS STAMPS 10¢ PER LETTE 


URE & ALPHABET, SETS AT LOWEST PRICES. 
SCHWAAB STAMP: SEAL C° 
MILWAUKEE wis. 


TOOL HOLDING BAR 


VALUABLE PATENT FOR SALE, 
Issued May 2, 1897. Also Patent on Drill Chuck. Apply 
to G. W FRANCIS, READING, PA. 


SEND FOR CIRCULAR. 


UBSTIT! 
5 a" AB 


Ne (oN 
Rey 
WM CO, 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illumin:ant, its qualities, 
chemistry, pressure of liquefaction, ite probable future, 


experiments performed with it. A most valuable series 
of articles, giving 1n complete form the particulars of 
this subject. Apparatus tor making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998, 
1004, 1007, 1012, 1014, 1015, 1016, 1022. 
1035 and 1038, ‘'hemost recent appuratus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 10597. Price 10 
gente each. ‘l'o be had at this office and from all news- 
eulers. 


50 YEARS® 
_ EXPERIENCE. 


TRADE MARKS, 
DESICNS, 
COPYRIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
prebably patentable. Communications strictly 
confidential. Oldest agency forsecuring patents 
in_ America. We have a Washington office. 

Patents aken through Munn & Co. receive 
Special notice in the 


SCIENTIFIC AMERICAN, 


beautifully {llustrated, largest circulation of 
any scientific journal, weekly, terms$3.00 a year; 
1.50 six months. Specimen copies and 2 
O@E ON PATENTS sentfree. Address 


MUNN & CO. 
361 Broadway, New York. 


- SPRINGS. 


7tol5 WARD ST. NEWARK.N.J. 


HANStIGgwraavee 


Observation Sleeping Cars 
on B. & O. 


Commencing Sunday, June 13, the B. and O. RR. will 
Place in service, between Baltimore and Chicago, Pull- 
man Observation Sleeping Cars. The cars have a saloon 
parlor in the rear, furnished with easy arm chairs, up 
holstered revolving chairs and sofas. This will enable 
passengers to view with better advantage the scenio 
wonders that have made the B. & O. famous, 
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Scientitic American. 


[JUNE 26, 1897. 


DWMovertisements. 


ORDINARY RAVES, 
Inside Page, ench insertion -- 75 cents a line 
Back Page, each insertion ----$1.00 a line 


wane on some classes of Advertisements, Special and 
her rates are required. 


The above are charges per agate Jine—about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


“Magnolia” 


BEST ANTI- 
FRICTION METAL 


MACNOLIA METAL CO. 
266 & 267 WEST STREET, NEW YORK CITY. 


For one 3-cent stamp we will send any Engi Ineer, men- 
tioning this paper, a 15-inch Brass Edged Ruler. 


“Search-Li ght” 
Always Bright. 


The Leader! 


A lantern that does not jar or blow out. 


Reflecting surfaces are always bright. 
All riders say it is—THE BEST. 


FOR SALE EVERYWHERE. 


Bridgeport Brass Co. 


Send for Catalog BRIDGEPORT, CONN. 
No. 196. 


Cribune = Bicycle 


Tested and True. 


The Easiest Running Wheel in the World. 
G2” Send for Catalogue. 
ERIE, PA. 


THE BLACK MFG. CO., 
Cleon LLEL CHBESIYEQ 


SELES: Raat plait Instruments. 


Pressure Gauges, Vacuum Gauges. 
meters, Amperemeters, Wattme' 
Lec e Ht make continuous reco 

Day and Night. war pay, for themselves, 
Every fraeraione uaranteed and 
pnt ou 30 days’ trial. Send for Ctreu- 


men Chart. 
“The rico] ‘Company, Waterbury, Conn. 


Detailed Testing 


All Columbia bicycles are 
tested as a whole—practic- 
ally and scientifically. But 
before these final trials 
every part in detail is ex- 
amined and inspected over 
and over again—carefully 
and criticall Wy-—by men who 
know their business. That’s 
why every part of the Col- 
umbia is so perfect. 
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PSALLE 


STANDARD OF THE WORLD. 


$100 to all allke. 
(896 Columbias, $75. 
Hartford Bicycles, Second only to Colum- 


bias, $60, $55, $50, $40. 
hundred dollar wheels. 


POPE MF€ CO., Hartford, Conn. 


Catalogue free from any Columbia dealer; by 
from us for one 2-cent stamp. 


Better than most 


pSALNElS hicagolt their papers for binding, may obtain the Koch Patent 


Volt- 
TS, ant at this office. Address 


BURNS ELECTRICITY. 


“Che Chloride” 


Most one Portable, Electric Lamp made for f 
. BICYCLES. Miners, Policemen. Carriages, Gas Com- 

ies, Oil Refineries. Boiler Inspectors. Burns 8to 10 
ours. Simple. Durable, Reliable. 


Ga Send for Circular and prices. 


THE ELECTRIC PORTABLE LAMP CO., Drawer B, ELTIIIRA, N. Y. 
Ride Che “Olive”| KEUFEEL & ESSER CO, | 
Drawing Materials 


Write for KEUFFEL & ESSER Co.’s “8. A.’ CATA- 
LOGUE of 1897. 28th edition. 424 pages. ‘he most com- 
plete and reliable catalogue, representing the largest 
and most complete stock in this line. 


EXPERIENCE! 


Pay $ (X) -you have a “ Chare 
ter ’—the result of the Longest 
Experience in buildin Gass 
oline Engines in the 

Pay less than (X)—you Thaye 

xperiment at your expense - 

nteriority— —for We have the 
Tounantion Gasoline En- 
gine Patents. 

Catalogue, Testimonials 

and a Letter by addressing 


CHARTER GAS ENGINE CO., Box 148, Sterling, Il. 


PRIESTMAN SAFETY OIL ENGINE 


“4 thoroughly successful commercial En- 
gine using a Safe Vil.’—Franklin Institute 


No Extra Insurance, No 


BICYCLE 
LAMP 


KoUPmaA AM<dm 
Hew > rina Op 


Steam, No Gas. No Gasoline. at 
Strictly hi a re Features—attractive, ptac- | Reliable, Safe, Beonomical. ie 
tan Spe iders and Convenient. Chosen ys 
tical tial. cial price to ri Nine Goverrments. Used for g 
direct i in unoccupied territory. nearly every ur 
PRIESTMAN & CO.. Incorp’d, 


| BR Bourse aha, Philadelphia, | Pa. 


CheeParkeSpring=Saddle 


Unequaled for Easy Riding 


With the Park spring, the 
rider is relieved from in- 
jurious jar, which is the 
gonly unpleasant feature 
about cycling. 


THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By G. M. Hammond, M.D. _A val- 
uable and interesting paper in which the’subject is ox 
baustively treated from the following standpoints: 
The use of the cycle by persons in kealth. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To behadat this office and from all newsdealers. 


Entirely New 
Principle. 


On receipt of price, 
we will ship to any 
address, a saddle 
suitable for your weight, with the privilege of return- 
ing it after a week’s trial, if not entirely satisfactory; 
youto prepay express charges. and upon receipt of sadd e 
will at once refund money. [2 Send for catalo ite ree. 
Wanted agents i in every town, men or women. for 


{ £ Bicycles, Watches Guns, Buggies H=rpess, 
Sewing Machines Organs. Pianos Safer, Tools 

” Scales of all varietiea snd 1000 other articles 

4 Lists free Cutcago Scare Co , Chicago Ill. 


particulars. 


. 4 Kroh & Co., Toledo, “Ohio. 


IRINSPECTIONS? 


IC APp 
age 


BEATEN FOR QUALITY OR PRICE 2/0 J 


Preserve Your Papers. 


—— ann 


MANUFACTURE OF BICYCLES.—A 
very comprehensive Eats giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 90%. Price 10 cents. ‘1'o be had at this 
office and from all newsdealers. 


Subscribers to the SCIENTIFIC AMERICAN and SCIEN- 
TIFIC AMERICAN SUPPLEMENT. who wish to preserve 


File at the office of this paper. Heavy board sides, in- 
scription “Scientific American’ and “ Scientific Ameri- 


can Supplement” in gilt. Price $1.50, by mail, or $1.25 


tt tibwk NNN ADT CHE 
= nF 


MUNN & CO., 361 Broanoway, New York 


MODEL — 
me 2 (96 


y, ROVND 
$ THE 


A 
Powerful 
Shooting 
Revolver 


WORLD 


2 ee Mohan sm. 


Send for Catalogue describing this and other 
a models. 


SMITH & WESSON, 
14 Stockbridge Street, Springfield, Mass. 


SMITH’S 


ROLLER 
Spring Seat Post 


All Sizes, % to 1 3/16. 
Price $2.50. 


GIV E HEALTH 


COMFORT 


SENT ON TRIAL. 
Write, and We’ll tell all 
about it. 

JOS. N. SMITH. & CO. 


30 Larned Street, 
Detroit, Mich. 


SESD FOR 
CATALOGN 


; STERLING CYCLE WORKS 4 


— CHICAGO, ILL. { 


IMPERIAL BALL BEARING AXLE 


A written guarantee with each set of axles. 


97 PATTERN 


8,000 sets in use. 
Indorsed by the leading 
carriage builders. 

3 Reduces friction 75 per 
cent. One borse can do the work of two. Mechanicaily 

perfect. Can be put on old or new work. 

i Write for our lustrated Catalogue ant Testimo- 
nials, which we send free on application. sipperial Ball 
Bearing Axle. Dept., 184-190 Lake Street, Chicago, III. 
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THE MONARCH 
CYCLE 
“ad THE MECHANICAL + 
_ TRIUMPH OF THE 
‘VICTORIAN | 


we 


“a ‘ 


HALF A CENTURY OF CYCLES.—AN 


interesting & history of the the cycle from its orig in up to the 

resent first crank-driven bicycle. The 

i bone-shaker” and its successors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. hand ‘and ‘foot 
cycle. With 9 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1012. Price‘10 cents. 
To be had at this office and from Ate newsdealers. 


The $5 00 


Falcon Camera 
FOR 3% x 3% PICTURES. 
. Uses our 
Light-Proof 
Film Cartridges 
For I2 
Exposures and 


LOADS IN 
/ DAYLIGHT. 


Improved safety shutter, set of three stops, fine 
achromatic lens, view finder and socket for tripod 
screw. Booklet Free, 


Fs 


3-00 in Seong 
#: 8833 dak Pict 
$1,475.00in “Gold.” 


EASTMAN KODAK CO, 


ROCHESTER, N. Y. 


EVERYBODY whorides a 
Bicycle should have the 


Robber Pedal Attachment. 


Changes Rat Trap to Rubber 

™ Pedalsin ten seconds, without 

volt Mee: Bettons 
Mailed for50c 

Pat, Apr. 20, 1897. CO., 870 Atlantic Ave., Boston ; 

735 Market St. San Francisco; 115 Lake 8t., Chicago. 


CSCENT 


BICYCLES» 


Self-Made 
Reputation 


70,000 sold in 1896. The Popular 
Wheel at the Standard Price and no 
better wheel at any price. The un- 
precedented demand for Crescents is 
the result of selling an Honestly 
made wheel at an Honest price... . 


Agents Everywhere. Catalogue Free. 
WESTERN WHEEL WORKS. 


Factory : Chicago. Eastern Branch: New Yorb 


JESSOP S STEEL” 


FOR TOOLS, SAWS TC. 
WM JESSOP & SONS L2 91 JOHN ST. new YORK 


PRINTING INKS 


The SCIENTIFIC AMERICAN 18 nted with CHAS, 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St. Opp. Duane, New York 


